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Richardson Road in Dallas County, Texas .. 


ICHARDSON ROAD in Dallas 
R County, Texas, represents 
the result of sound engineer- 
ing principles scientifically 
applied. Leading north from 
the city of Dallas, it carries 
most of the through traffic to 
cities in north Texas, Oklaho- 
ma and other northern and 
eastern points. Traversing a rich agricultural 
region adjacent to a large city, this road 
also carries heavy local traffic. #2 The pre- 
cinct Commissioner and the County Engi- 
neering Department took time to make a 
careful survey of the type and amount of 
traffic both existing and projected. After ex- 
amining all facts surrounding the project, it 
was apparent that the economics of the sit- 
vation required a type of pavement that 














BUILT AFTER A CAREFUL SURVEY OF THE 
TRAFFIC EXISTING AND PROJECTED... 








would be durable and free 
from repairs. A vitrified brick- 
surfaced pavement was spec- 
ified for the section of 11.6 
miles from the city limits of 
Dallas to the town of Rich- 
ardson. That was in 1924. To 
date there has been practi- 
cally no expense for surface 
maintenance. @ Modern Brick-Surfaced Pave- 
ments should be specified whenever and wher- 
ever a careful survey of the traffic . . . existing 
and projected... demands a pavement that 
will stand up and keep repair costs down. 


THE METROPOLITAN PAVING BRICK CO. 
CANTON, OHIO 

Manufacturers of Metro Canton, Bessemer, Olean, and 

Cleveland Paving Block * Architectural Face Brick 

* Structural Clay Tile * Metro Trickling Filter Flooring 








. 11.6 miles paved with Vitrified Brick in 1924 


BRICK PAVEMENTS 
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Tune in on the Good Roads Program. . . Saturday evenings at 8 p.m.over WTAM (Cleveland) 
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A Beginnin g 


UNICIPAL financing of the 

past week gives some faint hope 
that relief of the money stringency 
involving local governments and their 
public-works projects has begun. 
Buffalo sold its bonds and notes at 
a rate that is not unreasonably high 
under the conditions of the times, 
though only a week earlier it had 
found no market at all. Several hap- 
penings of this kind suggest that the 
functioning of the Reconstruction 
Finance Corporation and the pros- 
pect of early passage of the Glass- 
Steagall bill (finally approved on 
Feb. 27) partly thawed the frozen rills of credit. But 
this conclusion rests on a slender base. One swallow 
does not make a summer, and it will take more convinc- 
ing evidence of improved municipal credit to give assur- 
ance that the “bankers’ strike” is ended and normal 
public construction operations can be resumed. 


Lake Union 


Municipal 


Now to Make Jobs 


HE Glass-Steagall bill has been enacted, and the most 

serious obstacles to liquidity of money and credit 
are now removed. The time is at hand to make jobs. 
Credit can be converted into business activity by enter- 
prise, courage and business aggressiveness alone. If the 
community is to move forward, it must be throug the 
individual advance ‘of each man for himself. And this 
in turn depends on faith in the future and clear recogni- 
tion of the fact that the country has been sold down to 
a beggarly scale of values, utterly belying the strength 
of its possessions and its purpose. Worst of all the de- 
pressing elements at the moment is the partial abandon- 
ment of public-works construction and the progressive 
trend of legislative action toward further shutdown. It 
is time to reverse this policy, and to make jobs instead of 
destroying them. 


Effective Public Credit 


TENTIALLY the way has been cleared for mobiliz- 

ing credit sufficient for all purposes that the country 
may require. Actual creation and distribution of the 
credit will doubtless take some time, and its effects may 
not be fully apparent until early summer in the restored 
standing of municipal securities. Before that point is 
reached it is quite possible that public construction will 
shrink almost to the vanishing point, and that thereby 
earning power and public confidence will be severely 
shaken. To provide against this contingency the organi- 
zation of a municipal securities corporation under federal 
aspices is being advocated similar to the Reconstruction 
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Finance Corp. Its funetion would 
he to purchase the bonds of cities 
and other local governments and 
thereby supply funds for maintain 
ing and where necessary extending 
public works. The importance of 
the proposal is clear, in view of the 
predominating part played by local 
construction in the country’s public- 
works total; federal construction 
normally is but a tenth of the total, 
and even in these depression years 
has not reached a fourth. If the pro- 
posal succeeds in gaining the atten- 
tion of Congress it will claim the 
unanimous support of engineers as an effective means 
of averting a menacing contraction of industrial activity 


Not Clarified 
Y DECLINING to pass on the merits of the Missis 


sippi floodway land-damage cases and turning its 
decision on technicalities of procedure, the U 
Court last week created further confusion in the already 
badly mixed affairs of the flood-protection undertaking 
Congress now: will have to unsnarl the tangle. Without 
such action the government’s agents are free to go ahead 
so far as procedure is concerned, but lack authorization 
to incur the financial obligations that are likely to follow. 
It is clear that Congress did not intend and that equity 
would not permit the appropriation of private property 
as the bed of a flood channel, unless compensation be 
paid; but the Army engineers tried to do this very 
thing, and the Delphian utterance of the Supreme Court 
appears to encourage them in this attempt, even though 
it may bring ruin upon many of the local people. It is 
the obvious duty of Congress to settle the question by 
clarifying its language in respect to the Mississippi flood- 
control work. This is the more desirable because the 
hearings in the lower court revealed conditions that 
promise to make future damage suits costly to the tax- 
payers. The way out is to prescribe by suitable legisla- 
tion a sound and equitable procedure for land takings, 
based on fair appraisal of the economics of the flood- 
protection program. 


Roads 


Bridge 


Difficulties 


Patriotism Ram pant 


HE natal day of the Father of his Country saw the 
dedicating of at least one more George Washington 
Memorial Bridge. With about the same basis of logic 
as has attended previous selections of this name, Seattle 
saw fit to christen its new high-level bridge across the 
Lake Union ship channel from motives artificial rather 
than natural. If this be popular opinion, it would seem 
407 








308 











Engineering News-Record — March 3, 19: 











that our first President has been unanimously chosen 
patron saint of bridge structures. The situation might 
even reach the point where the success of a bridge engi- 
neer would be counted in terms of the number of George 
\Washington bridges he had built. It is a distinct relief 
that no gesture was made to fasten this title on the San 
Francisco Bay project at the ceremonies held about the 
same day on Yerba Buena Island in the bay, when the 
governor officially initiated the undertaking. At this 
early date it is timely to urge that the notable Bay bridge 
be allowed to retain its present logical and descriptive 
title of San Francisco-Oakland Bridge—a distinctive 
name, significant of the physical bond it will create 
between the two communities. 


Prices and Standards 


ITH falling prices and decreasing business volume 

ruthless competition has come to exist in many im- 
portant industries. Price tends to become the sole 
determinant of purchase and sale under these conditions, 
and the pressure to lower quality is hard to- resist. To 
the credit of industrial principle be it said that this 
pressure has been resisted in remarkable degree. But 
can the record be maintained as this pressure is further 
intensified with declining business and shrinking  re- 
sources? The answer rests with manufacturer, dealer 
and purchaser alike. Particular responsibility, however, 
devolves on the engineer, not only in specifying but also 
in verifying the actual delivery of full specified quality. 
So long as he stands unwaveringly for complete per- 
formance he strengthens the hand of the capable and 
conscientious manufacturer. Standards must be main- 
tained if we are to come out of present troubles in sound 
condition, and the engineer plays a large part in assuring 
their maintenance. Where because of his own inadequate 
compensation he omits or slights inspection, he fails in 
his manifest duty to client and community. 


More Li ght W anted 


ISCUSSION of Treasury Department design of 

public buildings against design by private architects 
brought out interesting figures in Congressional com- 
mittee hearings some days ago. Architects’ organizations 
urged that buildings be designed by private architects, 
but the Supervising Architect's office countered with the 
claim that its costs are little more than half those of 
private design—2.7 against 4.8 per cent. A good deal 
of uncertainty surrounds the figures, but even after heavy 
discount the claim is not plausible. We have much 
respect for governmental efficiency, though not so much 
respect for the remarkable collection of post offices which 
the Supervising Architect’s office has created during its 
history; yet we doubt whether the claimed difference 
could be proved in a fair comparison. If it could, the 
methods by which such remarkable economy in man- 
power and effort is attained should be made known to 
the world. Is repetitive and standardized designing the 
secret? And if so, is it appropriate to the planning of 
great buildings for specialized service in individual loca- 
tions? Are its effects similar to the results of planing- 
mill housebuilding? Has routinized low-cost design 
always produced the best and most economical building? 
Rumors that we have heard of hitching posts and like 
antiquities in some recent government building plans are 
probably apocryphal, but they do suggest certain essential 








differences between creative design and mass-office ck 
sign in the planning of buildings. The truth ought to |) 
made clearer than the hearings left it. 


Politics Obstructs Relief 


NDICATIONS are appearing that emergency loa: 
legislation for highway construction has become 
contentious political issue. Announcement that th: 
House passed the Almon bill providing for an emergence: 


loan to the states of $132,500,000 to enable them to mee: 


federal-aid appropriations was followed promptly by 
an announcement that if the bill is not killed in th: 
Senate it is reasonably certain to be vetoed. Secretar: 
of Agriculture Arthur M. Hyde, apparently in the rok 
of administration spokesman, displays all the characteris 


tics of the cart-tail campaign speaker in calling the relie{ 


act pork-barrel legislation and in scoffing at the smal! 
amount of employment which the appropriation woul: 
afford. So absurd a statement as that only 35,000 direc: 
employees and less than half as many indirect employee- 
would benefit from the expenditure of $132,500,00 
could be seriously presented only by one totally blind 
to the facts. If this loan will not relieve unemploy 
ment, what then of the exactly similar loan of $80,000, 
000 which a year ago the administration sponsored as a 
masterstroke in its unemployment- relief programs? Let 
us hope that Congress can see its way to more states- 
manlike thinking than that offered in the Hyde statement 





Road-Hazard Accounting 


PERTINENT variation of the prevailing explana- 

tion of highway traffic accidents is offered by Prof. 
Harry Tucker, of North Carolina State College, in an 
article in this issue. It is that the road presents hazards 
quite as provocative of accidents as are the habits of 
road users. With a million accidents and _ thirty-five 
thousand fatalities a year (these are the 1931 figures of 
the Travelers Insurance Co.), this thought deserves the 
close attention of our accident statisticians. 

Nine out of ten motor-vehicle accidents, states a 
recent statistical publication, are attributable to human 
error. This is a fair representation of official statis- 
tical opinion generally. In the sense that all accidents 
are caused by man’s neglect in some form such asser- 
tions are doubtless true enough. But they are not 
made with this meaning. What the writers mean is 
that the travelers on the road, solely through their own 
fault, are responsible for nine-tenths of the motor- 
vehicle accidents. With such an interpretation of acci- 
dent figures. We must disagree. 

It has unfortunately become so general a habit of 
accident statisticians to damn the driver that few ever 
think of properly characterizing the engineering of the 
road on which he must drive. On the whole, motor- 
vehicle drivers are remarkably expert. Most of them 
know how to drive safely. They do exceedingly well in 
avoiding the possibilities for accident that, by and large, 
the highways provide. <A million accidents and thirty-five 
thousand fatalities each year show that many do not 
drive safely. At least part of the reason lies in the fact 
that the roads offer hazards beyond the ability of drivers 
to avoid. 

The highway engineer is fully aware of the faults of 
the road. He knows how to build roads that offer no 
hazards. The reason he does not build them is that the 
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public demands that its road money shall be used, to 
purchase mileage instead of safety. In general the high 
way engineer has shown remarkable skill in getting the 
maximum of road safety practicable within the limits of 
expenditure for safety that public opinion would approve. 
3ut roads as they are being built are not safe to the 
degree that engineering can make them safe. And a 
good share of responsibility for this condition rests on 
the reiterated statement that accidents are mainly due to 
drivers’ carelessness. 

The public needs better teaching by accident preven- 
tion agencies. Conviction needs to be established that 
the road as well as the habits of road users presents 
hazards provocative of accident. The fool driver is with 
us and will continue to be with us. So is the foolish 
hazard in the highway with us. But this hazard need 
not continue; and it will not continue if traffic-accident 
bureaus make as frequent and as careful an accounting 
of road hazards as they make of the mishaps and fatal- 
ities of those who travel the roads. 





Changes on the Mississippi 


HANGED conditions confront the engineers and 

builders of flood-control works on the Mississippi 
River. Following two years of practically continuous 
within-bank flow the river has reached this month the 
bankfull and overbank stages which characterize its 
normal spring regimen. In fact the high-water season is 
somewhat advanced. Bankfull stages are not usually 
reached so early in the season. 

With a saturated ground and a full river retarding 
the runoff from the tributaries, all is ready for a possible 
serious flood situation when the normal spring rise of a 
month hence swells these tributaries. Obviously, what 
may happen is at present only speculation. The normal 
equinoctial rains may not fall, but if they do the lower 
Mississippi Valley is destined again to experience flood 
conditions—not necessarily uncontrollable high water, 
but stages which call again for the preparedness and 
prearranged plans of many past springs for combating 
overflow. 

The return of the valley streams to normal spring flood 
conditions is reflected in prompt action by the levee 
organizations of the valley to preserve their flood-pro- 
tection works. Gen. Lytle Brown, Chief of Engineers 
of the Army, has sounded the call for preparation, and 
his division and district engineers on the river are assem- 
bling the working agencies. At meetings of the federal, 
state and local levee officials in the last few weeks agree- 
ments have been reached for mobilizing resources and 
consolidating the lines of battle. These agencies are 
meeting changed conditions with changed thinking. The 
example should prompt changed thinking by the con- 
tractors who will undertake the new work of the coming 
season. 

Two years of virtually drought conditions have re- 
duced costs and increased performance to abnormal fig- 
ures on both levee construction and within-bank dike and 
revetment work. Lower wages, improved equipment and 
better construction management have emphasized the 
gains to the contractor. They will continue effective, but 
in the last analysis it is water conditions that control 
costs and outputs on the river work. Water in the form 
of soil saturation, seepage, rain and overflow has not 
been a factor for two years; with present river condi- 


tions it becomes a dominant factor which calls 
appraisal of working conditions, costs and pertor 
Forgetfulness of these facts may spell 

river contractors this year 


But, on the other side, there need not remain the 
fear of water. Three years of the new levee work ha 
witnessed notable advances in drainage planning 
practices. Firms under engineering direction ve 


stepped into the field and by scientific drainage hay 

overcome ground and seepage water troubles that undet 
old practices would have prevented profitable earth mov 

ing. The contractors of 1932 can enlist an improved 
technique of handling water in levee construction 





More Than a Shovel Buried 


ie, einer in hand, Alderman J. M. Savignac, of the 
J executive committee, faced a gathering of over 100 
workers in the bleak fields surrounding the C.P.R. tracks 
on St. Joseph Boulevard in the east end on Saturday 
afternoon, and proudly buried a toy steam shovel. 

“Workers threw hats in the air, cheered and danced 
as the alderman, once finished with the burial ceremony, 
announced gravely that ‘this action is symbolical of the 
future policy of the administration in .egard to public 
works destined for the relief of the unemployed. He 
added that in most works to be carried out under ; 
$4,800,000 relief works program, hand labor, and no 
mechanical labor, will be used. “The worker comes int» 
his own,’ he said. ‘The steam shovel is buried.’ ”’ 

The above quotation is from an account of the start 
of work on a new railway underpass published in the 
Montreal Gazette of Feb. 22. 

The toy shovel is buried; but over in a shop in the 
Lachine section of Montreal stands a real steam shovel 
lifeless but unburied. It was built in the hope of selling 
it for use on just such a job as that at which the toy 
shovel was buried. The builder, failing to make a sale, 
reluctantly tells some of his men that he will have to lay 
them off. And nearby is a foundry that makes the parts 
It also finds its business dwindling and turns some of its 
men into the street to seek jobs with hand shovels 
Around the corner the grocer, the butcher and the 
clothier all feel the effect of the lowered spending power 
of the mechanics upon whom they depend for their live 
lihood. The falling off of their business, in turn, is 
reflected in reduced business of the wholesale merchants 
elsewhere in the city. 

All this slowing up of the normal processes of business 
and all this decline in employment take place right on 
the island of Montreal. Farther afield it reaches to the 
steel mills at the Soo, the iron mines at Michipicoten, 
and the coal mines of Nova Scotia; even the railroads 
and the food-producing regions of the prairie provinces 

And what of the dollars wasted in moving dirt by hand 
that could be moved more cheaply by steam shovel: 
Could they not have been spent to better advantage 
providing useful work for others elsewhere ? 

Yes, Mr. Savignac, you buried a toy shovel, but with 
it you buried the source of the prosperity of your great 
city. Today you do not see the effect, but next year and 
the year after, if your shovel-burying policy is continued, 


there will be no need to construct new crossings under 


the C.P.R. tracks in order to open up new sections of 
the city, because there will be no expansion of the city. 
nor will there be tax money to provide for expansion 























Oil-Processed Road 


Economics in 


Conclusions based on records for 500 miles of 


New Mexico 


roads—Traffic capacity, maintenance charges 


By William C. Davidson 


a Fe VY. formerly State Highwar 
Engineer of New Merico 





HIS DISCUSSION will endeavor 

to point out some engineering and 

economic reasons for the use of 
oil-processed roads. In doing so, fre 
quent reference will be made to a par 
ticular field, New Mexico, where 500 
miles of completed construction offers 
ample opportunity for first-hand study. 
Some of this mileage has been built for 
about four years and some of it for 
slightly more than one year. 
opportunity has 


Excellent 
furnished, there 
fore, for observation and study during 
construction and maintenance periods 
Briefly, 
sists ot 


been 


the oil-processed road con 
a surfacing of mineral aggre 
a medium road oil. The mix 
accomplished either in place on 
the road or at a central mixing plant 
From these two methods are derived the 
terms road-mix and plant-mix. Thus 
far the road mix method has the wider 
application. This is probably due to 
the fact that it was the initial method 
ce veloped, and to the further fact that 
it offers economy in construction costs, 
not vet apparent in the plant-mix pro 
cedure \t least such has been the 
experience in New Mexico where both 
methods have been used. It is under 
tood, 


however, that in some of the 
Western stat 


gate and 
ture Is 


tes the cost is practically the 
sale, 
lrattte suffers 


little 


ence during construction. 


very inconveni 
Detours are 
seldom necessary, as travel is permitted 
to use the road during all mixing oper 
ations. When a section of the oiled 
material has been mixed and spread, it 
then ready for immediate use 


General economic considerations 


he economic factors considered when 
adopting the new type were: (a) exces- 
sive maintenance of the old 


gravel 
roads : 


(b) medium cost of the oil-proc- 
essed surface; (c) favorable soil, favor- 
thle climatic conditions and abundance 
of suitable aggregates. 

On a 1 
it had 


ars the 


mileage of 
been in 


arge gravel roads 


service for several 
routine maintenance 
plus the losses of surfacing under the 
action of trate were out of all propor 
on to the rendered. Either 
1e road must be returned to its original 


Ti? 


cost of 


service 


and costs compared with untreated gravel 


status by the addition of a substantial 
amount of surfacing, or a higher type 
must be adopted. Upon analyzing the 
cost of the two types it was found that 
the maintenance of the old gravel road 
plus the annual loss in surfacing plus 
the difference in car-operation cost was 
greatly- in excess of the cost of the oil- 
processed road. Preliminary investi- 
gation indicated that the proposed new 
tvpe could be built out of funds available 
and that the saving made would amply 
justify the cost. 

Another factor that justified the adop- 
tion of the new type was the existence 
of favorable soil and climatic conditions 
and an abundance of suitable aggregates. 
Che soil was generally sandy and well 
drained; the rainfall was medium, and 
the aggregates, 
were 


siliceous in character, 
admirably suited to this type of 
construction. 


Traffic capacities 

Observation leads to the opinion that, 
in a region of medium rainfall and mod- 
erately high winds, the economic traffic 
limit for gravel roads should be fixed at 
from 300 to 350 vehicles per day. Traffic 
studies revealed that many of the old 
eravel surfaces on the New Mexico ar 
terial system were carrying as many 
as 800 vehicles per day, and an occa- 
sional road as many as 1,000 vehicles. 
Practically all arterial routes of the road 
system had outgrown the gravel-road 
standard. It was learned from investi- 
gation that a surface of the oil-proc- 
essed type was adequately handling in 
other states as many as 1,500 vehicles 
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Road surface is thoroughly broken up by 
toothed scarifiers. 


a day. One case was reported where 1 
road was carrying traffic of 2,500 with- 
out excessive maintenance or deprecia- 
tion. From these data it was evident 
that this type not only would serve 
present-day traffic in New Mexico but 
would provide for substanfial increases 
in the future. 

Thus far consideration has been given 
only to the upper limit of traffic flow. 
It is seldom that one thinks of a road 
as carrying traffic too meager for its 
own welfare. Such was the case, how 
ever, on one project built. Here the 
traffe averaged slightly more than 150 
vehicles per day. It was found that this 
volume was insufficient to keep the sur 
face in good condition. The effect of 
pneumatic tires upon the surface, ex- 
cept in cases of loadings that caused 
base breaks, was found to be beneficial. 
the tendency being to produce a glaze and 
density at the surface which automati- 
cally formed a waterproofing. Breaks 
in the surface were found in practically 
every case to be caused from failure of 
the base due to overloading or bad 
drainage. 

It is an interesting commentary that 
the class of vehicle most destructive to 
the oil-processed surface is that which 
pays no gasoline tax and contributes 


Scarified material is broken down to finer 
particles by harrowing. 
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Windrows formed of harrowed material 
are measured to insure even spread depth 


Material spread from windrows is oiled 
by motor-truck pressure distributor. 


in no Way to construction or mainte- 
This is the horse-drawn wagon 
of the narrow-tired type. Such tratfic 
comprises only a very small percentage 
of the total, but it will do more dam- 
age to the surface of an oiled road than 
the combined automotive vehicles. It 
is especially destructive to the edges of 
the road, which are broken down under 
the grinding action of the tires and the 


breaking effect of shod hoofs. 


nance. 


Building maintenance into design 


The state highway department had 
completed slightly more than 500 miles 
of the road-mix type as of Jan. 1, 1930. 
The average cost was $4,000 per mile 
for a surface 20 ft. wide and 3 in. thick. 
Many old gravel and crushed-stone 
hases were utilized as the nuclei of the 
new roads. These were widened to 
22 ft., and the thickness was increased 
to produce an adequate foundation. The 
minimum thickness of the finished road 
was taken at 6 in., including base and 
top. 

What has been 
nance ? 
Way 


the cost of mainte- 
On Sept. 1, 1931, state high- 
department records showed this 
cost to be $242 per mile per year. This 
was an average of all projects built and 
under maintenance. 


Vews-Re 


tenance costs have developed on 
through irrigated farming districts 
is due to the fact that the groundwater 
; close to the surface, causing sul 
saturation and failures incident 
In addition to the damaging 

the subgrade, the moisture also 
the oiled mat, with consequent 
emulsifying and wrinkling. Also horse- 
drawn traffic, more intensive in farming 
communities than elsewhere, ha 


Nas a Gani 
aging effect. 


Satur- 


ates 


On one project so situated the maint 
nance was mere than $500 pei mile per 
year. Contract with this figure a main 
tenance charge of $15 per mile per year 
on a project favorably situated on a 
well-drained sandy base where wagon 
traffic was negligible. 

One large item of maintenance has 
been the reprocessing ot many projects 
on account of rainfall during construc 
tion. The moisture contained in the 
mat may not cause any difficulties for 
several weeks or even months, but ulti- 
mately it will be manifest by a wrinkling 
and shoving of the oiled surface. The 
only cure is then to tear up the sur- 
face, process it until thoroughly dry and 
relay it. 

By close attention to certain details 
during construction maintenance costs 
are reduced. Maintenance should be 
built into design by providing adequate 
drainage ditches and proper bases and 
by keeping the fills well 
groundwater table. Edge 


above the 


failures 


taught that bases should extend 6 to 
12 in. beyond the outside lines of the 
surfacing and that the oiled mat itself 
should be constructed with a thickened 
edge. By expending slightly more 
money in the first cost of the road, de- 
cided economy will be effected in the 
upkeep and maintenance. 

Maintenance expense can be substan- 
tially reduced by thickening the edges of 
the mat. This is accomplished by cut- 
ting a triangular trench 2 in. deep at 
the outside edges of the surfacing and 


remainder ot 


ion does 


not 
and it practically 

ost costly main 

the 
quently porous, 
bitumen to fill 
moisture 


surtace 


enters 


wrinkling, with attendant mai 


nance expense ipplication 


‘oat of 4 te t gal. of il pet 


Choice of aggregates 


es “4 
siliceous materiats 


have prov 
th t le 


he mos sirable aggregat 


Size lhe be l , 


established practice woutk 
the 1-in, 


e 


maximum 


maximum 1 
that 
smoother finish and a bet 
race. A more stabl 


the use ¢ 


reason this size 


gravel rt 
crushing 
Phorough 
portant in 
that of oil 


and | 


aggregate 


Gypsum, cal 


quently a visual inspection of an ag 
gregate will indicate whether or not 
it contains undesirable elements. It is 
far better, however, to rely upon the 
exactness of the laboratory to determine 
the suitability of any material. There 
is too much at stake to take snap judg- 
ment. 

The selection of the filler—that is 
material passing the 10 mesh—has par 
ticular significance. If the tests indi 
cate that its properties are such that 


moisture will be readily attracted, it 






































































































Oil and aggregate are mixed by blading 
the oiled material back and forth 









should be condemned. Such a charac- 
teristic will be evidenced by a high value 
of the field moisture equivalent. In the 
treated mat such material spells grief, 
because it will take up moisture from 
cither the subgrade or the top, with the 
usual emulsification and wrinkling of the 
surface. If such a material is used as a 
binder for the base, it will mean a po- 
tential saturated condition, with slipperi- 
ness between the mat and base and the 
subsequent formation of corrugations. 

If the laboratory tests show high 
linear shrinkage values for the filler, 
this will indicate a heavy, though un- 
stable, soil, such as sticky clay. In the 
mat such a filler will contribute to cracks 
and disintegration. In the base it pro- 
duces a saturated slippery condition, 
resulting in the delivery of moisture to 
the mat and ultimate wrinkling of the 
surface. 

To summarize briefly : avoid any filler 
that contains high values of field mois 
ture equivalent, linear shrinkage and 
tenacity, which means any material that 
is a good vehicle for moisture. On the 
other hand, low values promise stability 
of mat and resistance to the ills of mois 
ture. In the sub-base 4 to 6 in. of 
coarse gravel and sand, with just 
enough light clay to produce a bond, is 
of more value than any treatment that 
might be devised for sealing off bottom 
moisture. 

The density of any oiled mat is in- 
creased by using a high percentage, say 
10 to 15, of 200-mesh material. Higher 
percentages of the 200-mesh will re- 
quire greater quantities of oil, but the 
resultant mat will have a greater density 
and will be more resistant to moisture. 
Furthermore, it will have greater re- 
sistance to the action of traffic. Ex- 
perience in New Mexico indicates that 
the 200-mesh material should be at least 
10 per cent in amount. 


Oil requirements 


Based on the average of a 500-mile 
oiling program, the amount of oil used 
per square yard was 1.76 gal. This 
varied from a low of 1.22 to a high of 





2.36. The difference between these two 
extremes is accounted for through vari- 
ation in aggregates. The higher oil con 
tent indicates an aggregate with greater 
amounts of fine material. Another pos- 
sible reason for this wide difference is 
the variation in thickness of mats, as it 
is practically impossible to build all mats 
to the same thickness. The bases, if not 
firmly compacted, will yield some loose 
material that is unavoidably mixed with 
the oil during construction operations. 
Phis will add to the oil requirements. 
Original estimates of oil were based 
on 1.5 gal. per square yard. Gravel 
supplies used, however, were normally 
























































Mixed material is spread evenly by a 
tractor-drawn finishing blade. 


high in material passing the } in. and 
10-mesh screens; and since the require- 
ment of the 200-mesh was~10 per cent, 
the oil required ran somewhat above 
that estimated. 

The amount of oil required for any 
given aggregate was first determined in 
the laboratory; but since field proce- 
dure and manipulation cannot check the 
exactness of laboratory calculations, it 
was necessary to check the aggregates 
from time to time in the field to ascer- 
tain the oil requirements. This. was 








Engineering News-Record — March 3,1] 





done by carefully screened sample- 
plied to the following empirical for 
a (a X 0.02) + (b X 0.07) 
(c X 0.15) + (d & 0.20) 
where P represents the percentag 
oil required, in pounds (a gallon weig 
approximately 8 Ib.); a the percenta: 
of gravel, in pounds, retained on the 
screen; b the percentage of material, 
pounds, passing the 48 screen and 
tained on the 100 screen; c the perce: 
age of material, in pounds, passing 
100 screen and retained on the 2 
screen; d the percentage of material, 
pounds, passing the 200 screen. 
The use of this formula, together wi 


the practical experience of the field en 
gineer, resulted in the selection of the 
proper amount of oil, Best results seem 
to have been obtained where the mini- 
mum oil requirements were used. The 
use of an excessive amount of oil in 
volved extra costs due to the addition 
of a sand blotting material. 


Cost comparisons 


Investigation of many gravel roads 
revealed that the annual loss of surfac 
ing due to traffic and wind was approxi 


Spread and bladed material is compacted 
and smoothed by rolling. 
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mately 1 in. Applying this to an 18-it. 
surface, the annual loss would be 290 
cuyd. At present contract prices of 
$1.70 per cubic yard, the annual loss in 
surfacing material would be $493 per 
mile. To this figure would be added the 
yearly maintenance of $350, making a 
total for replacements and maintenance 
of $843 per mile per year. 

The annual maintenance charge of the 
oiled road, as determined from the aver- 
age of 500 miles over an approximate 
three-year period, is $242 per mile. The 
initial cost of the oiled surface was 
$4,000 per mile, this figure also being an 
average of 500 miles. The interest rate 
on highway debentures in this state 
averages 54 per cent. Highway deben- 
tures are now issued for a maximum 
ten-year period, with an average amorti- 
zation and interest-paying period of 
about eight years. This would then re- 
quire an annual sinking fund of $500, 
annual interest of $220 and annual main- 
tenance of $242, making a total charge 
of $962 per mile per year. 

3ut there is another cost factor that 
must be considered. The average auto- 
motive traffic over the will 
closely approximate 300 per 


system 
vehicles 
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Theretore, for ww given mile of 
road, the motor-vehicle miles are 109,500 
annually. The difference in operating 
cost between a gravel surface and a bi 
tuminous surface has been variously 
estimated at from lc. to 2c. per mile. The 
lower figure will be used in this analysis 
For each mile of gravel road converted 
to the bituminous surface the annual 
saving in operating costs would be, 
therefore, $1,095. 

The following summarizes the 
parison between the 
basis of annual cost per mile of 

Gravel surface: maintenance, 
replacements, $493; difference in operat- 


day. 


com 
two types on the 
road: 


S350 
S550 ; 


ing cost between gravel and bituminous 
surfaces, $1,095; total $1,938. 
3ituminous surface: 
$242; interest on $4,000 
§ per cent, $220; amortization charge, 
eight-year period, $500; total $962. 
The difference then in favor of the 
oil-processed surface is $978 per mile 
per year. This analysis shows a de- 
cided economic balance for the oil-proc- 
essed road. In addition to the tangible 
returns as supported by this analysis, 
there are those other features of pleas 


maintenance 
investment, 


ure, safety and convenience. 
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Lake Union Bridge Provides New 
Traffic Link in Seattle 


OMPLETION _ of 
Lake Union in Seattle 

provides an important city and 
state highway traffic link and repre- 
sents one of the major bridge projects 
in the Pacific Northwest. Spanning the 
ship canal between Puget Sound and 
Lake Washington, it provides a high- 
level outlet to the north of the business 
district, which has been inadequately 
served by several small low-level 
bascules with frequent interruptions 
irom shipping. The project was de- 
scribed by T. G. McCrory, chief engi- 
neer, department of highways, Wash- 
ington, in a paper presented at the 
Tacoma meeting of the American So- 
ciety of Civil Engineers from which the 
following summary has been taken. 
Although the main structure has been 
completed, the approaches to be pro- 
vided by the city have not yet been 
finished, and the structure is not in 
service. 


The main 800-ft. 


the bridge 


across 


span includes two 
325-ft. cantilever arms and a_ 150-ft. 
suspended section. Anchor arms, 300 
and 350 ft. long, and steel and rein- 
forced-concrete viaduct approaches make 
the total length 2,955 ft. The project 
was financed jointly by the state, as a 
highway link, and by county and city 
appropriations at a cost of about $2,500,- 
000, exclusive of right-of-way. 

The main piers, supporting a load of 


8,000 tons each, rest on timber piles. 
Steel sheetpile cofferdams were con- 
structed and excavated from a floating 
derrick plant. Bearing piles for these 
two piers total 1,476, with a maximum 
length of 124 ft.; they were driven with 
extension leads to a cutoff depth of 50 
ft. below water level. 

Tremie concrete poured from a float- 
ing plant provided the cofferdam seal 
at the bases of the piers. Eight tremies 
were uniformly spaced over the area 
of each cofferdam so that no lateral 
shifting was required. After the seal 
had set for 21 days the cofferdams were 
unwatered, the seals leveled off and pie: 
construction started. Cofferdam sheet 
piling was left in place, cut off near 


coping to provide pier protectior 

Superstructure m 
sive use oft 
\ll panels 
trusses 


chord 


silicor 
are 25 ft. lor 
spaced 10 it 


nembe rs are 


are 
on a unit 
of 24 per cent, corresponding 
way grade, and all posts 

are vertical. 
vided at 
the 
ture. 


tixed 


Expansion 
ancho 
suspended pan 
Phe main 
shoes and 
“rection was carr} 
travelers 
cantilever at 

bents for the a1 


Reinforced-concrete 


derrick 


sist of girder s 
long. Twelve 
spans are locate 
one-, two- 
expansion joints 
Foundations for the approacl 
consist of reinforced-concrete pil 
and bents were 
continuously. The 
timber falsework used undet 
viaduct was about 110 ft 
The structure 1 [ 
throughout, 
crown on the tat 


which the pier 


extreni 


with a 


5-ft. sidewalks. 
is 135 ft 
ship channel 
and 
charge of the Washington highway « 
partment, of which Samuel J. Hume 
is director, T. G. McCrory is chief 
engineer, and R. M. Murray 
engineer for the department. 
Preliminary study of location and 
type, as well as the final design, was 
made in the office of Jacobs & Ober, 
consulting engineers, Seattle. 
contracts were carried out by the 
Pacific Bridge Co., Portland, for the 
main substructure; N. Nygren, Seattle, 
for the approaches; and the U. S 
Steel Products for the 
structure. 


abov e 


Design construction were 


1 
i¢ 


resident 


Principal 


Corp. super- 


Main of Seattle's Lake Union 

bridge is an 800-ft. cantilever, including 

a 150-ft. suspended section with 135-ft 

clearance. Anchor arms and concrete 

viaduct approaches make the total length 
of the structure 2,055 fr 


span 
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Large-Scale Improvements 
at Southampton Harbor 


England's Southern Railway building long quay of 7,000- 
ton concrete monoliths sunk by dredging and loading— 
Earth bank incloses work on largest drydock in the world 


XTENSIVE harbor work under 
Hv at Southampton, England, by 

the Southern Railway, to provide 
for increasing traffic and especially for 
steamers of the largest sizes, includes 
the construction of 7,000 ft. of quay 
wall composed of huge concrete mono- 
liths and the filling of 400 acres of mud- 
land formerly submerged at high tide. 
This reclaimed land, behind the quay 
wall, will be utilized for dock sheds, 
warehouses, drydocks, railway yards 
and trackage, and also for industrial 
sites. A floating conveyor that unloads 
dredged material from barges and places 
it in an embankment surrounding the 
area to be reclaimed is shown in Fig, 1. 
Present facilities and the new works 
are indicated in Fig. 2. 

A bay on the River Test provided a 
logical site for the dock extension, 
which will have a waterfront about 2 
miles long. At the west end there will 
be two drydocks, one of which—the 
largest ever built—is under construc- 
tion. The quay wall, with 45 ft. of 
water, will be 7,000 ft. long, while a 
future jetty opposite it will increase the 
length of berthing space to 15,500 ft. 
The first section of the work, now well 
advanced, includes half the length of 
quay wall and 180 acres of filling. 
Work is in progress on the second sec- 
tion, which will complete the wall and 
double the filled area. The third sec- 


tion, also under construction, includes 
the first drydock and the completion of 
filling. Foundations for the sheds and 
the building of roadways and railway 
tracks are in progress, Along the quay 
a row of passenger and cargo sheds, 150 
ft. wide, will be served by tracks, cranes 
and modern mechanical equipment. 
Paved roadways will extend behind the 
sheds on the main quay and between 
two rows of sheds on the jetty. Con- 
nections are made with the Southern 
Railway at each end of the site and with 
the tracks of the harbor board at the 
east end. 

Ship Channels—An approach from 
the existing deep-water channel to the 
new quay is being dredged to give 35 
ft. of water at low tide for a width of 
600 ft., while along the quay and both 
sides of the jetty there will be 45 ft. 
of water at low tide. The channel 
south of the jetty forms also the ap- 
proach to the drydocks. Opposite the 
east end of the quay will be a turning 
basin wide enough for the largest ships, 
while a swinging basin in front of the 
drydock will give ample room to handle 
ships entering and leaving the dock. 
In the stretch of water between the port 


Fig. 1—Barge of dredged material for fill 

lies between pontoons carrying unloading 

machinery in reclaiming operations at 
Southampton, England, harbor. 





and the open sea, a distance of 15 mi 
where some large vessels have groun 
during fogs, a channel is being dredg 
to give 38 ft. of water at low tide j 
a width of 1,000 ft. This work, h 
ever, comes under government jurisd 
tion, being ouside the limits for whi 
the railway company and the cit 
harbor board are responsible. 

Dredging and Filling — Materi 
dredged from the channels and ber: 
space is pumped ashore to fill the 
claimed site. Except for two narr 
banks, each about 1,400 ft. long a: 
made of chalk brought from the railw: 
company’s quarries and dumped fr 
temporary trestles, the inclosing e1 
bankment is formed of dredged grav: 
which is also utilized for the concret 
Of about 20,000,000 tons to be dredge. 
7,000,000 tons consists of soft mud th 
is taken out to sea and dumped 
3,000,000 tons of gravel is require 
for the embankment, and the remainin: 
10,000,000 tons will be used as filling. 

For the embankments the soft mud 
averaging 12 ft. deep, is first removed 
and dredged gravel in hopper barges i 
deposited to about 44 ft. below low 
water. Above this level the gravel i 
placed by a floating conveyor or trans 
porter, as shown in Fig. 1. In this ma 
chine two pontoons carry the steel 
frame with unloading equipment an 
pipe or conveyor boom, the gravel 
barges lying between the pontoons. .\ 
revetment of brush fascines protects thi 
outer slope of the bank. The main 
embankment, along the south side, i- 
167 ft. wide on top to facilitate th: 
building of the quay wall, shown in 
Fig. 3. After the wall is completed, 
the bank on its outer side will be te 
moved and a channel 45 ft. deep dredged 
along the front of the wall. 

This long quay wall is composed of 
concrete monoliths 45 ft. square in plan 
and varying from 80 to 105 ft. in height 
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Che first section of the wall, 3,800 ft., 
has 78 monoliths 4 ft. apart, but in the 
second section there are wider 
between them. In construction there 
is erected on the embankment a steel 
shoe or cutting edge, 45 ft. square and 
54 ft. wide, consisting of V-shaped 
walls 34 wide on top and forming 


spaces 


Fig. 3—Hollow concrete monoliths 45 ft. 
square, for quay 7,000 ft. long sunk 

through fill by dredging and loading. 
Brush fascines protect slope of fill. 


nine wells 10 ft. 4 in. square. In and 
above the shoe the reinforced concrete 
is carried up 10 ft., leaving wells 10 ft. 
4 in. across but octagonal in plan. 
Above this level the monolith is built 
up with large precast concrete blocks. 
Grab buckets operate in the nine wells. 

With the alternations of excavating 
by the buckets and building up the con- 
crete courses, the monolith is sunk till 
its cutting edge reaches the necessary 
depth. Loading with large cast-iron 
Hlocks assists the sinking where the 
weight of the concrete is insufficient to 
overcome the frictional resistance. Some 
of the deep monoliths weigh more than 
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Fig. 2—Extensive facilities 
under construction to 
Southampton, 


planned 
enlarge 
England. 


and 
port of 


7,000 tons, and in 
been necessary to place a loading of 
4,500 tons to complete the sinking. 
With the monolith in final position, the 


nine wells are sealed with concrete, and 


some cases it has 


the three rear wells are filled with ma- 
terial dredged from adjoining monoliths. 
\t about 6 ft. below the quay level the 
wells are covered with reinforced-con- 
crete slabs, above which the quay wall 
is built up in mass concrete. 

Concrete Pipe Culverts—A number 
of stormwater drains that discharged 
onto the site have been intercepted by 
a 7-ft. culvert built in trench along the 
old shore line. Normally it will give 
gravity discharge. But to provide for 
severe storms or high tides, or both in 
combination, an electrically operated 
pumping station has been built at the 
outlet, adjacent to the quay wall. 

At the city electricity station (Fig. 2) 
this culvert is joined by two 7-ft. cul- 
verts for the supply and discharge of 
sea water for condensing purposes. To 
provide for future increased capacity of 


Shoal 


these culverts 
4.500.000 gal, per hour 
will enable each 
either supply 
main drainage 
an emergency di 
All 
than 2 
reiniorced 
joints 


the station, 
to carry 
arrangement of valves 
culvert to be used for 
or discharge, and the 

culvert will serve as 
charge for the condensing 
the culverts, ager 
miles in length, are of 

concrete pipe, with cement 
surrounded by mass concrete 


water, 


regating more 


‘ ] 
and 
Largest drydock 


The drydock now 
will be the 


under 
largest in the 
a length of 1,200 ft., a width of 
at coping, an entrance 135 ft. 
a depth of water of 47 ft. 
at low tide. <A 
forms the gate. 

dock in four 
tains no ship. 
channel 600 ft. 
basin 1,500 ft. 
trance, both 
tide. 

Two 10-ton electric 
side and a 30-ton electric warping cap 
stan at the dock head will handle the 
ships’ lines or cables in maneuvering. 
For handling material there will be an 
electric traveling 50-ton ca- 
pacity at 110-ft. radius, or 8 ft. 
the center line of the dock; it will have 
a 10-ton auxiliary hoist at the head 
of the On the opposite side will 
be a 10-ton electric traveling crane with 
a maximum radius of 60 ft. <A light 
locomotive crane will operate on the 
floor of the dock for handling bilge 
blocks and for other purposes. 

Prior to construction work 
dock, its site was inclosed by em- 
bankment. To minimize seepage, a 
7,000-ft. line of interlocking steel sheet- 
ing was driven through the base of the 
bank and into the subsoil. The lower 
part of the fill is of chalk from the 
railway company’s quarries; upon this 
is deposited dredged material, placed by 
the conveyor plant shown in Fig. 1. 
While this bank was being built, tidal 
water was allowed to pass in and out 


construction 
world, having 
165 ft. 
wide and 
on the sill 
sliding steel caisson 
Pumps can empty the 
hours, even when it con 
The approach will be 

wide, with a swinging 
wide at the dock 
dredged to 35 ft. at 


en 


k WW 


capstans on each 


crane of 
bey ( ymnd 


boom. 


on the 


an 








through sluices, which were closed by 
dropping timber gates when the bank 
was finished. 


Engineers and contractors 


These extensive works for improving 
the railway company’s port facilities at 
Southampton, estimated to cost about 
$65,000,000 (gold), have been designed 
by F. E. Wentworth-Sheilds, docks 
engineer, Southern Railway, and are 
being carried out under his supervision. 
\ll existing works and new improve- 
ments are under the direction of G. R. 
Newcombe, docks and marine manager 
of the Southern Railway. All these 
docks and new works are owned and 
operated by the railway company, while 
the Southampton harbor board main- 
tains the water approaches. 
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For the dredging and land reclama- 
tion the contractor is the James Dredg- 
ing, Towage & Transport Co., South- 
ampton; the quay wall is being built 
by Sir Robert McAlpine & Sons, 
London, and the large drainage culverts 
have been completed by Carles Brand 
& Son, London. For the drydock .he 
joint contractors are John Mowlem & 
Co., London, and Edmund Nuttall, Sons 
& Co., Manchester. Some parts of the 
works will be available for use in 
1932, while the drydock is to be com- 
pleted in 1933. It was planned to ha -« 
it ready for docking the new 73,000- «on 
transatlantic steamship for the Cunard 
Line, but the construction of that vessel 
has been halted temporarily owing to 
financial and traffic conditions through- 
out the world. 


Immense New Water Supply 
for Paris Authorized 


Quarter-billion gallons daily from Loire Valley under- 
ground sources to be carried to city by gravity aqueduct 


Special Correspondence From Paris 


NFILTRATION | galleries in the 
J tsi Valley to yield more than a 

quarter billion gallons of water daily 
and a 14}-ft. gravity-flow aqueduct 90 
miles long are projected to provide a 
new water supply for Paris. The proj- 
ect reached the preliminary planning 
stage late in 1931, was approved by the 
municipal council on Dec. 31 and has 
been authorized by the government of 
France. The estimated cost of the 
project is about two billion francs 
($80,000,000). Detailed plans for the 
undertaking will be made by M. Sen- 
tenac, chief of the water service of 
Paris, and his staff. The new supply 
will supplement the “spring water” with 
which two-thirds of Paris is now sup- 
plied, will displace the filtered and dis- 
infected river water that makes up the 
other third of the supply, and possibly 
will be served to some of the suburbs. 
The hardness of the new supply, it is 
expected, will be only 12 deg., compared 
with 25 to 30 deg. for the disinfected 
supply from the Seine. The water from 
the Loire filter galleries will probably 
not require disinfection. 

The new supply will be taken from 
a system of filter galleries built in a 
homogeneous sandy deposit about 4 km. 
wide and 70 km. long (0.32x43.5 miles), 
lying on the left side of the Loire, be- 
tween Nevers and Gien, at such an ele- 
vation as to make possible a gravity- 
flow aqueduct. The filter gallery system 
will consist of a central collecting con- 


duit 3.5 m., or 11.5 ft., in diameter at 
its lower end, fed by lateral infiltration 
galleries, the main conduit being 8 to 
10 m. (27 to 34 ft.) below the surface 
of the ground. In earlier stages of the 
project a system of wells and pumps 
Was proposed. 

Where under gravity flow, the aque- 
duct wil! be of masonry, 4.5 m. (14.76 
ft.) in diameter; where under pressure 
(inverted siphons), two 3-m. (9.72-ft.) 
reinforced-concrete conduits w#l be 
used. The combined length of the main 
filter gallery and aqueduct will be 215 
km. (133.5 miles). The latter will de- 
liver water into a terminal reservoir. 

Eprtor’s Note—Opposition to the project 
arose from inhabitants in the Loire Valley, 
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Filter galleries in 45-mile stretch of the 
Loire valley between Gien and Nevers to 
deliver water to aqueduct 90 miles long. 


who claimed imperilment of their ow; 
water supplies. According to The Engine: 
(London) of Jan. 15, Paris has agreed t 
build storage reservoirs holding 220,000,00 
cu.m. from which in times of drought wate: 
will be let down the river. 

A commission of inquiry made a report 
some years ago (Engineering News, Ja 
22, 1914, p. 167), advising a supply of 25 
m.g.d. from wells between Nevers ani 
Briare, with collecting galleries leading + 
a conduit from which water would |x 
pumped to Paris. The estimated cost wa 
$60,000,000, not including $20,000,000 {. 
distribution in Paris. An alternative proj 
ect (rejected) was to take water from Lak 
Geneva to Paris through an aqueduct 31) 
miles long. Years later (ENR, Sept. 13 
1928, p. 399) a company proposed to conve 
water to Paris from the bend of the Loir 





Home Community Planning 


ASIC modern problems of cit) 

reconstruction and home communit 
planning were discussed by Clarence: 
S. Stein, architect of the Radburn 
(N. J.) garden city development, i: 
a recent address at the new School fo: 
Social Research, New York City. 
According to Mr. Stein the unsatisfac 
tory features of past city growth are 
due partly to the usual rectangula: 
street network, itself an outgrowth o1 
the desire to develop land for maximun 
profit, and to failure in the planning oi 
home development. Mr. Stvin regards 
the latter as the central point in city 
buildin. 

Changes ‘1 the conditions ot living 
due to improvements in mobility, meth 
ods of communication and power uti- 
lization find the old city layouts inflex- 
ible and inefficient as well as lacking in 
the amentities of life. In the effort to 
lead to more modern city development. 
two courses have been followed: zoning 
for area and use, and planning of major 
arteries and features of the city (skele 
ton planning). Neither of these has 
proved effective in bringing about 
a satisfactory development protecting 
home areas. Radburn, on the con- 
trary, is an example of integral or com- 
plete planning. 

The entire town site was planned as 
a unit. Homes were grouped about 
park, garden and playground areas by 
laying out the land in very large blocks 
pierced by stub streets or lanes branch- 
ing from the surrounding public streets. 
Vehicle and pedestrian traffic is sepa- 
rated. Houses face on the lane with 
their service sides and have their liv- 
ing quarters facing on the interior park 
or garden area. Few streets are de 
signed for general traffic, while most 
streets and the lanes serve local access 
uses only. Schools, stores and similar 
central facilities are located with defi- 
nite relation to the areas they serve. 
The result is a development of unusu- 
ally low land cost and of such character 
that a considerable assurance of perma- 
nence of the character of the develop- 
ment is obtained. 
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Large Steel-Lined Tunnel Shafts 
Sunk at High Speed 


Half a dozen 16-ft. circular shafts for Cleve- 


land, Ohio, sewer tunnel sunk without brac- 


ing at rate of 3.2 man-hours per foot of depth 


r NHE ORDINARY troubles in shaft 
sinking in soft ground, particular) 
where any quicksand has to be 

penetrated, were avoided with remark 

able success in sinking a_ half-dozen 
working shafts for sewer-tunnel con- 
struction in Cleveland, Ohio. Flanged 
plates were used for lining the shaft, 
without timbering or bracing. The size 
of the plates, 16x37 in., permitted 
them to be installed, one at a time, in 
rings proceding from the top down 
ward, with so little exposure of unsup- 
portable shaft wall at any one time that 
sloughing was easily controlled. When 
bolted tight, with a joint filler in par 
ticularly wet strata, the plates virtually 
sealed the shaft as fast as they were 
installed. With the plate lining com- 
pleted, the entire interior space of the 
shaft was open for working operations 
and equipment. 

The shaits for the sewer-tunnel work 
were of unusual diameter (16 ft.) con- 


Shaft sunk 60 ft!’ through soft ground in 
192 man-hours, using unbraced steel liner 
. plates. 


sidering their moderate depth ot 60 ft. 


asl the size of tunnel, which is for a 
5-... circular brick sewer. This large 
diameter was adopted solely to prevent 
crowding of shaft equipment and_ bot 
tom operations. With a hoisting cage 
irame in the middle, the 16-it. shaft 
gave room to install regular fire-escape 
type stairways and any amount of shaft 
piping that might prove necessary if 
water, ventilation or compressed-air 
supply problems should develop. — Al- 
though the conditions encountered de 
veloped requirements for little other 
shaft equipment than hoisting cage and 
stairway, the large shaft space is con- 
sidered by the contractors to have 
proved its worth in greater freedom of 
working operations and convenience for 
the workmen. 
the ampléness of shaft room sought and 
obtained by the large diameter and un 
braced interior. 

The sinking of the shafts was espe 
cially notable for its speed. Clamshells 
took out the material except around the 
edge,where it was cut down by hand as 
the liner plates were inserted one after 


The views show clearly 













































































Diameter of 16 ft. and steel lining pern 


se of fire-escape type of shaft stairway 





















Steel liner plates have embossed 
to stiffen web against heavy’ earth 
pressures 





another in a circular ring. In firm soil 
the wall could be cut down and would 
stand up long enough for easy plate 
setting, but in the quicksand layer the 
plates had to be more or less worked 
into place by digging out a place for one 
plate at a time. No material difficult 
of plate placing was encountered in an 
soil, as is evidenced by the fast work 
done. In the case of the shaft illus 
trated the excavation and lining were 
completed 60 ft. to the bottom in 192 
man-hours: other shafts were sunk in 
comparably short times. In the sh 
illustrated a 6-ft. layer of quicksand wa 
passed through at a depth of 30 ft. 

The shafts were sunk by the Cogito 
Construction Co., Cleveland, Ohio, the 
contractors who are building the 5,600 
ft. of tunnel on which the shafts a1 
located. 
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Erecting 3,800-Ton Bascules 
in the Arlington Bridge 


Movable span in this 


monumental 


Structure at 


Washington, D. C., one of heaviest in existence, 
made to harmonize with adjacent masonry arches 





By R. S. Foulds 


issistant to General Manager 
The Phoenix Bridge Co., Phoenixville, Pa. 


HE MOVABLE SPAN of the 

Arlington Memorial Bridge over 

the Potomac River in Washing- 
ton, D. C., is one of the largest and 
heaviest bascules in the world. With 
an over-all width of 96 ft., including a 
60-ft. roadway and two 14-ft. sidewalks 
of reinforced concrete, each of the two 
108-ft. leaves and its concrete counter 
weight weigh 3,800 tons. Design, fabri- 
cation and erection consequently involved 
difficult problems. 

Phe design of the Arlington Memorial 
Bridge was governed largely by archi 
tectura! considerations. In appearance 
it is a nine-span arch bridge, but it 
actually consists of eight concrete barrel 
arches of 166- to 180-ft. spans and the 
216-it.-span bascule in the center, which 
is faced with ornamental metalwork to 
harmonize with the white granite facing 
of the arches. The substructure of the 
bridge consists of four abutments, one 
at each shore line and one at each end 
of the bascule span, and six piers. The 
total length of the bridge is 2,143 ft. 


Bascule design 


As shown in the accompanying illus 
trations, each leaf includes two bascule 
trusses mounted on a main trunnion 
resting in bearings either side of the 
truss. The bearings are carried on 
vertical trunnion posts that transfer the 


Fig 1—The 108-ft. Washington leaf, 
after completion, was raised to provide a 
shipping channel while the Virginia leaf 
was under construction. The ornamental 





metalwork fascia on the bascule is 
painted to harmonize with the granite 
facing of the adjacent concrete arches. 


by masking the trusses with ornamental sheet metal 


load directly to the abutments. The 
counterweight under the floor hangs as 
a pendant from counterweight trunnions 
at the rear end of each bascule truss, 
the arrangement being such that the 
counterweight moves para!lel to itself as 
the leaf rotates upon the main trun- 
nions. At the center of the span the 
two leaves are locked together by a 
detail designed to transmit shear and 
to maintain equal deflection for both 
leaves under all conditions of loading. 

Kach leaf is operated by two motors 
direct-connected to a herringbone-gear 
speed-reducer, which, through a_ self- 
contained equalizing device, delivers 
one-half the driving torque to each of 
the two main operating pinions, mesh- 
ing with rack segments attached to the 
bascule trusses. Each operating motor 
is provided with a motor-mounted sole- 
noid service brake. The intermediate 
shaft of the speed reducer is extended 
on each side to take two emergency 
solenoid brakes (four in all), which 
may be applied one at a time and are 
of sufficient capacity to hold the leaf 
fully open against a wind pressure of 
15 Ib. per sq.it. 

Power service at the bridge is in the 
form of alternating current, three phase, 
60 cycle, 4,000 volts. A 4,000-volt, 
300-hp. motor is direct-connected to two 
100-kw., 600-volt d.c. generators, which 
supply current to the operating motors. 
The arrangement is such that the oper- 
ating motors of either leaf can be sup- 
plied with power from either generator. 
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Fig. 2—Double-leaf bascule span at cen- 
ter of Arlington Memorial Bridge, Wash- 
ington, D. C., erected by two stiff-leg 


derricks and a floating plant. 
Memorial in background. 
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Fig. 3—Concrete counterweights, weigh- 

ing about 2,400 tons each, move down- 

ward into a pit under the bridge floor 
when the 108-ft. leaves are raised. 


The speed of leaf operation varies di 
rectly with the voltage, so that it is 


possible to combine a high motor torque 


with an extremely slow creeping speed 
for seating the bascule ‘leaves. <A 
gasoline-engine-driven generator set has 
been provided for use in case of failure 
of the regular power supply. 


Bascule erection 


The approaches to the bascule span 
were not complete when its erection was 
started, so that all materials had to be 
delivered by water. A contractor’s yard 
was established and materials were re- 
ceived in the government reservation on 
the Arlington side of the river. A derrick 
car and cranes in this yard transferred 
materials to barges, on one of which an 
A-frame derrick was installed. From 
the yard to the site was one-third of a 
mile, and a tugboat moved the floating 
equipment between the two places. At 
the bascule site a 30-ton steel stiff-leg 
derrick was installed on each abutment. 
and materials were placed by these and 
by the derrick boat. 
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trunnion and 
of Arlington 
two main-truss 


Fig. 4—Massive main 


counterweight trunnion 

bascule. Assembly of 

members, gussets and trunnion pin com- 
prised an erection lift of 314 tons. 


As the initial erection operation, the 
grillages under the trunnion posts and 
the trunnion bearings resting on the 
posts were set with extreme care. Be 
grouting the grillages they were 
leveled by set screws. Dowels of 1}-in 
size and 14-in. set screws were used 
for locating and adjusting, and dummy 
trunnions with a taut wire through their 
axes were utilized in aligning the trun 
nion bearings before planing and in 
serting the necessary shims. The distance 
between trunnion axes on opposite abut- 
ments was carefully measured to insure 
proper matching of the leaves at the 
center of the channel. Machinery sup 
ports also were placed with great care. 
The trunnion posts were among. the 
heaviest single lifts, each section weigh 
ing 22 tons. After these and the bear 
ings were placed, the rear portions of 
the main trusses and the heavy counter- 
weight truss suspended between them 
were built. The heaviest single lift in 
the bridge weighed 314 tons and com- 
prised an assembly of the two main- 
truss members and the gusset plates 
connecting them at the trunnion, the 
trunnion pin and the collars. 

Counterweight—Steel falsework rest 
ing on the pit floor was erected to 
carry the mass of the counterweight, 
dimensions of which were approximately 
16x25x66 ft. Three-inch planking on 
the falsework beams served as the bot- 
tom forms. The timber side forms 
were built in sections in the Arlington 
yard ready for assembly at the site. 

The volume of each counterweight is 
689 cu.yd. The weight per cubic foot 
required for the Washington leaf was 
265 lb... and for the Virginia leaf 255 
Ib. (The center locking device on the 
Washington leaf accounts for the 


tore 
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greater weight of its counterweight. ) 
lo secure the above unit weights, puncl 

ings were specified to be used in the 
concrete mixture. Although structural 
shop punchings are more satisfactory as 
a concrete ingredient than other forms 
of steel scrap, the counterweights on 
this bridge would have required about 
3,000 tons of punchings—an 
amount too large to be accumulated from 
all the available sources in the time al 
lowed. To solve this problem, an effort 
was made to secure a material of high 
specific gravity as substitute. Con 
sideration was given to “heating-furnace 
cinder” (lump ot Fe,O, obtained troy 

heating furnaces), copper slag 
various Some ores, while having 
the high specific gravity, proved friabl 
and unfit. Chilean ore was found to be 
i good substitute but unfortunately 
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Fig. 6—Pit 


into which 

lowers when span is being raised. 

gives indication of huge proportions of 
concrete counterweight. 


counterweight 
View 


trusses and all bracing for the Wash- 
ington leaf were erected by the derrick 
boat. In this part of the work the 
heaviest single lift was the 26-ton end 
floor beam over the center of the chan- 
ne!. When all but the bottom-chord 
splices of the trusses had been riveted, 
forms for the roadway and_ sidewalk 
floor slabs were installed and the con- 
crete was poured. 

Before opening the leaf it was neces- 
sary to apply the copper-molybdenum 
metal to the masking trusses and to 
place and adjust the cast-aluminum 
balustrades on the deck. The installa- 
tion of the machinery and power line 
proceeded along with the other work. 
When the leaf was raised it was found 
to balance excellently. 

The construction of the Virginia leaf 
was carried out in a similar manner 
with navigation diverted to the north 
half of the channel. 

The Arlington Memorial Bridge com- 
mission had charge of the entire proj- 
ect. For the commission Col. U. S. 
Grant, 3d, is the executive officer, and 
John L. Nagle is designing engineer. 
The Phoenix Bridge Co., of Phoenix- 
ville, Pa., had the general contract for 
all the work on the bascule span. The 
Faucus Machine Co., Cleveland, Ohio, 
had the subcontract for furnishing the 
machinery, and the Phoenix Bridge Co. 
erected it. W. V. Pangborne & Co.., 
Inc., of Philadelphia, had the subcon- 
tract for the electrical equipment. The 
Hunkin-Conkey Construction Co., Cleve- 
land, Ohio, had the subcontract for the 
stone-masonry finish and concrete back- 
ing for the abutments, as well as for the 


concrete for the houses and the floor 
slabs. The Strauss Engineering Corp. 
(C. E. Paine, managing engineer) was 


engineer for the bascule span. For the 
Phoenix Bridge Co., J. F. Kinter, 
superintendent of erection, was in gen- 
eral charge, and field operations were 
under H. A. Archinal, foreman, and 
Frank Peirce, resident engineer 
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Surveys Record Data 


By V. W. Willits 
Assistant in the Bureau of Engineering, 
Los Angeles, Calif. 


O PROVIDE records showing the 

relation of sewer use to sewer ca- 

pacity and information for pro- 
gramming extensions, Los Angeles has 
deevloped a system of surveys and re- 
corded data during the past eight years. 
These surveys are based on field obser- 
vations and provide statistics and ma- 
terial for a series of maps, giving im- 
mediate information on any phase of the 
sewer systems’s use and its excess ca- 
pacity. 

Data Collected—The rate of flow in 
second-feet at various strategic points 
in the system is gaged at regular in- 
tervals to provide information includ- 
ing: (1) excess capacity and increase 
in flow since previous records were 
taken, correlated to population or in- 
dustrial increase as a guide to future 
service; (2) position and cause of de- 
fects or clogging; (3) coefficients of 
quantities per capita or per acre in 
accordance with various conditions of 
topography and population; (4) time of 
arrival of peak loads from laterals to 
trunk lines; (5) comparison of actual 
performance with design; (6) influence 
of stormwater, and industrial waste, 
such as from packing houses and 
laundries; (7) silt and sand deposits; 
(8) measurements at outfall for in- 
formation on entire system; (9) an- 
alysis of pumping plant data; (10) data 
for periodic billing of foothill mu- 
nicipalities for ocean outfall service. 

Method—Gaging is done at existing 
manholes where the depth of sewage 
measurement permits the computation 
of flow at the station by reference to 
hydraulic properties of pipe diameter, 
grade and rating curve. The manholes 
selected for periodic gaging points total 
about 850 and have been carefully se- 
lected for the following characteristics: 
(a) critical position near outlet of a 
trunk or below or above junction of 
laterals; (6) uniform diameter and 
slope; and (c) accessibility, including 
freedom from heavy traffic on street, 
lack of offsets and depths preferably less 
than 15 ft. 

Field parties, consisting of a chain- 
man and two laborers with transporta- 


tion, work under the direction of an 
assistant engineer. Measurements are 
made from rim to flow line and the 


time noted. In an average eight-hour 
day one of these parties can observe 
the depth and time of peak flow through 
eight or ten connected manholes. In 
special cases of heavy storms or indus- 
trial plant discharge, 24-hour runs are 
taken. A depth-gage with clock re- 
corder is used if conditions are favorable. 


on Sewer-System Hydrology 





Pumping Plants—An important fi 
ture of this survey and the resulti: 
data is the information obtained fri 
sewage-pumping plants. The usual s1 
tistics kept by a pumping plant includi: 
Venturi meter graphs, pressure gag 
records and meter readings are sufficie: 
except in special cases. Observed lift 
pressure heads and power output i: 
dicate the power used in the plant. T° 
smaller plants not equipped with recor 
ing instruments, portable water gag 
meters are attached for periods of t 
days every three months for che 
purposes. 

As measurements are based on th 
depth of flow and corresponding propo: 
tional discharge to full sewer capacit) 
all reference in books and diagran 
refers to full pipe capacity at existin 
grade. In special cases of discharg: 
various hydraulic problems arise 
computing capacity. Statistics are a 
sembled by drainage basins (except out 
falls and interceptors) progressing froi 
a junction with the trunks throug! 
laterals and tributaries. Notes and dat: 
are entered on a card reference system 
cross-indexed for convenient reference. 

To make this information available 
for rapid inspection and interpretation 
by city engineering and public officials, 
exhibit diagrams and maps are main 
tained showing summaries of collected 
material. Maps on 1,000- or 2,000-ft. 
scales in standard 30-in. sheets show 
(1) sewage lines with full pipe ca- 
pacities in black and colored figures to 
indicate maximum second-feet flow ob- 
served for each year since 1921 at gage 
manholes; (2) location and length oi 
pipes overloaded at the end of each 


year; (3) stormwater increment with 
wet-weather discharge together with 
dry-weather flow at special gaging 


points to indicate amount of stormwate: 
and ground infiltration; and (4) special 
profiles and exhibits of overtaxed por- 
tions of trunk line giving monthly 
records of flow, storm observations, silt 
deposits, etc. In connection with these 
exhibits information service is main- 
tained which is particularly useful in 
studies for improvements and extensions 
and the issuing of permits for laundries, 
swimming pools and the like. 

This survey work is carried on by 
the part-time supervision of an assistant 
engineer, the full time of two junior 
engineers and one draftsman, part time 
of one surveyor and full time of two 
surveyors’ helpers. 

Detail development of this program 
has fallen largely to the writer under 
the supervision of Walter D. Smith, 
assistant .engineer, and H. G. Smith, 
division engineer. J. J. Jessup is city 
engineer. 
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Financial Embarrassment 
of Cities and States 


Newark and Atlanta cut budgets after long resistance to 
bankers’ demand—Bond sales and failures from coast to coast 


on the financial ambarrassments 01 

municipalities given in ENR, Feb. 
25, p. 274, happenings at Newark, N. J.. 
and Atlanta, Ga., are here recorded. 
together with reports on successful and 
unsuccessful sales of bonds. 

On a smaller scale Newark has been 
going through much the same experi- 
ence as New York. In normal times it 
has no trouble in borrowing money in 
anticipation of taxes. Like other New 
Jersey cities and cities generally 
throughout the country, Newark pays 
taxes to the state, and, having a large 
part of the taxable wealth of New Jer- 
sey, it gets back a large percentage of 
them in refunds for local use. Instead 
of paying directly to the state, it pays 
through the county in which it is lo- 
cated. So do 21 other municipalities in 
Essex County. Many of these places, 
including Newark, became short of 
funds early this year, could not pay 
their state taxes and thus did not get 
their refunds. 

Newark and New York bankers in- 
sisted on a “balanced budget” at 
Newark, impossible without retrench- 
ments and scarcely possible then with- 
out cuts in city salaries. But the police, 
the firemen and the teachers (and other 
employees also) have their salaries pro- 
tected by state legislation, and for this 
reason, together with political ex- 
pediency, salary cutting was given up 
after attempts to get these protected 
classes of employees to accept pay cuts. 

Other expedients of retrenchment 
were found a few weeks ago that were 
pleasing enough to the bankers and to 
local insurance companies to enable the 
city to sell notes and pay its state taxes 
and meet pressing short-time paper, 
On Feb. 19 the mayor announced the 
renewal of $4,100,000 temporary bonds, 
but for one month only, at 6 per cent 
against the origina! 24 per cent. 

All seemed plain sailing for Newark, 
but it soon struck another financial 
snag. This arose through the offering 
on Feb. 23 of $5,000,000 of improve- 
ment bonds, due 1933-72. The officials 
thought they had assurances from a 
syndicate of local and New York bank- 
ers that 6 per cent bonds would be taken 
at par. But instead of making a bid 
the bankers asked for more data on the 
financial condition of the city. The 
next day an ultimatum for further 
budget cuts was received, to bring the 
total slash up to at least $2,000,000. 
The demand came just after the com- 
mission had adopted the budget and 


Ie CONTINUATION of the notes 


fixed the tax rate fot 
bined appropriation for the city and 
the school board was $968,000 under 
last year. The commission declared that 
no further cuts could be made and 
adopted a budget on Feb. 24. The 
bankers still held out but compromised 
on $532,000 additional cut, making 
$1,500,000 altogether instead of $2.000.- 
000. Besides this the commission added 
$100,000 to anticipated revenue, prom 
ised not to make any new capital out 
lays this vear, to revise water rates and 
to live within anticipated revenue. On 
Feb. 26 the budget was _ reopened, 
amended as stated and passed. On the 
same day, a group of eighteen Newark 
and New York bankers bought $5,000, 
000 6 per cent bonds. On Feb. 29 these 
were sold to the public: $360,000, 
1933-35, to yield 6 per cent; $4,640,000, 
1936-72, to yield 5.75 per cent. 

While Newark was struggling with 
its budget and the bankers a number of 
projects designed to give it and other 
New Jersey municipalities relief were 
before the legislature, civic organiza- 
tions and special commissions. The 
only specific accomplishment up to Feb. 
24 was an act enabling municipalities to 
receive tax payments quarterly instead 
of twice a year, thus lessening the sums 
to be borrowed in anticipation of taxes. 
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Atlanta forced to cut pay 


Atlanta has had its run with 
bankers over retrenchments in appro- 
priations and with its civil servants 
over pay cuts as a part of budget reduc- 
tion. The bankers insisted that the cost 


the 


of running the city must be reduced and’ 


the budget balanced. The city legisla- 
ture was loath to cut pay and after 
seemingly giving in attempted to squirm 
out by means disapproved by the city 
controller, the mayor and the bankers. 
The mayor made himself so unpopular 
with local union labor that the !atter 
circulated a petition for his recall—and. 
curiously enough, obtained more signa- 
tures in a few weeks than the anti-pro- 
hibitionists had been able to get in much 
longer time on a recall petition. 

After weeks of backing and filling by 
the city council a budget was adopted 
(signed by the mayor Feb. 15). Under 
it all city employees work unpaid 10 per 
cent of the time, beginning Jan. 1, be- 
sides which there were “drastic cuts in 
all cepartments.” In a sense, the pay 
cuts were not retroactive because pay- 
rolls back to Dec. 15 had not been met. 
On Feb. 19 some 4,000 employees were 
paid a total of $600,000. Of this sum 


$365,000 was obtained trom banket 
the 
most 


n ba san 
remainder from current funds, al 
emptying Neither 
1931 salaries nor unpaid bills could be 
legally financed by the 
attorneys advised 


the treasury 


bankers, their 


The operations just outlined did not 
include the education, 
budget was still pending. For weeks 
the board had been as loath as the coun 
cil to cut salaries, although it has 
reduced its appropriations by nearly 
$200,000 compared with 1931, chiefly by 
omitting all items of capital outlay and 
reducing maintenance items. Mean 
while the local teachers’ association, 
partly to head off proposals for reducing 
the length of the school year, had voted 
not to resist pay cuts up to 10 to 16 pet 
cent. On Feb. 22, the school board, 
uy a vote of 7 to 5, passed a resolution 
providing for a 10 per cent cut in the 
pay of all its employees and calling on 
its administration department “to cull 
an additional $215,000 from school ex 
penditures.” The superintendent re 
ommended, among other things, that the 
kindergarten, night and “opportunity” 
schools be closed, at a saving of $120, 
000; but the latest reports indicate that 
the board finally accepted the teachers’ 
offer of 10 to 16 per cent cuts it 


board of whose 


Bond sales and failures 


A number of failures to sell city note 
and bonds recorded in the 
week’s article (ENR, Feb. 25, p. <//) 
on the financial plight of many of ow 
cities. Included in the list was the city 
of Buffalo, which on Feb. 10 received 
no hids on nearly $4,790,000 of notes 
and bonds. On Feb. 24 these securities, 
at a higher interest rate, were sold to a 
couple of banking groups: one took 
$1,790,000 of 5 per cent general im- 
provement bonds, 1933-52, at 100.606; 
the other took $3,000,000 of three-year 
6 per cent home relief paper, at pat 

Camden County, N. J., received no bids 
Feb. 24 for $500,000 road, bridge and in- 
stitution bonds, due March 1, 1934, al- 
though an interest rate up per cent 
was permissible. 

Atlantic City, N. J., had no bids Feb. 26 
for $1,955,000 tax revenue bonds due in 
August; 6 per cent permissible 

Erie County, Pa., sold $600,000 5 per 
cent 1948-52 bonds, callable in 1942, to a 
syndicate at 100.2856. 

Mississippi had no bids on Feb. 24 for 
$2,500,000 three-month notes, 6 per cent 
permissible . 

Cuyahoga County, Ohio, 
bids Feb. 23 on $224,000 
bonds; will try private sale. 

Saint Louis County, Mo., sold a new 
issue $1,500,000 of 5 per cent road bonds 
1937-52, at 98.165 to a syndicate in com 
petition with other bidders. 

California had no bids Feb. 23 for $]1,- 
325,000 44 per cent 1933-44 veterans’ wel 
f bonds (bids limited to par value) 


were last 


> 


to 6 


received no 
renewal road 


fare 
The bonds were the unsold part of a $6, 
000,000 issue offered Dec. 17, the reduc 
tidn in amount having been effected chiefly 
by “over the counter” sales. 








Highway Engineering and Its 
Relation to Accidents 


The road as a safe engineering structure de- 
mands greater consideration as a factor in 
accident occurrence than do driver practices 


By Harry Tucker 


Professor of Highway Engineering. North 
Carolina State College, Raleigh, N. C. 


ANY STATES have central 
agencies for collecting informa- 


tion relative to traffic accidents. 
Some of them use a common method 
of tabulating and reporting this infor- 
mation. But at the present time it is 
not possible to secure these data in ac- 
curate form for all of the states. For a 
study of the major causes of highway 
accidents the percentage tabulation pre- 
pared by the Travelers Insurance Co., 
Hartford, Conn., covering accidents for 
1930, seems to be the best available. A 
comparison of these data with a similar 
percentage tabulation covering North 
Carolina, in which state a standard 
method of reporting traffic accidents has 
been adopted, shows a substantial agree- 
ment. For the study undertaken in 
this article, therefore, the traffic-accident 
data for North Carolina will be used 
because it represents average conditions 
prevailing over the United States, and 
also because the state highway system 
has been constructed in accordance with 
heretofore satisfactory standards of good 
highway location and design. 

The location, design, construction and 
maintenance of a highway are often 
factors contributing to highway acci- 
dents, though rarely given in reports of 
such accidents. Thus, insufficient sight 
distance may be responsible for an ac- 
cident, though there is no space on the 
standard form for this purpose. The 
same thing applies to a sharp curve, a 
narrow bridge, a blind intersection and 
many other features of road location and 
design that result in fatal accidents. 
It is rather difficult, therefore, to deter- 
mine exactly how far the elements of 
location and design do contribute to 
traffic accidents. The .best that can be 
done is to take the accident data avail- 
able for those factors and consider that 
they represent only a part of the road 
conditions that are responsible for ac- 
cidents. Thus, in North Carolina for 
1930 we have the following highway 
traffic data covering fatal accidents: 

Per Cent 


1. Action of Pedestrian Involved 
in Accident: 


Walking on roadway........... 21.6 
Crossing street or highway..... 22.3 
At work in roadway......... 5.0 
Piagine® tm WtPeet.. . <...5 220K: . ee 
De CAGE 60s Saber er began eeese we 31.1 
Total ... 100.0 





bo 


. Violations of Motorist: 


Passing car on curve on hill.... 1.6 
Driving off roadway........... 7.0 
On wrong side of road......... 6.5 
Exceeding speed limit.......... 20.0 
CGM 1D. ccewseincceeassaces 3.0 
eee a ee 11.0 
All others and not stated....... 50.9 

WUOGE s5-decns sadae ses e ee es 100.0 


3. Road Location Involved: 
Between intersections ........ 8.9 
tural intersection « ¢.« ose ccssves 2.8 
State highway, straight road... 56.4 
Street intersection ............ 5.6 
eS re ae 5.3 
CANOE sod chs. Vapeebee cae es wee ne 13.6 
CD .6:5:0's0 0 MS RO Eee Oe 2.8 
SARE OE .. 5's ora ni re ow sels oaks 4.6 
TOG» catecmsbwakecaeks aud 100.0 
4. Railroad Crossings: 
EO GE So eae ee sew ae panes 2.6 
Automatic signals ............. 5.2 
Unguarded crossings ......... 46.2 
EOS GENO 4 Sech ade ceesewss sd cs 46.0 
A 6 ak xsi and Biv als wena 100.0 


Frequent reference will be made to 
these data in the following discussion. 
A superficial examination of the data 
indicates that the location and design of 
highways are not greatly involved in 
highway accidents. But again it is 
pointed out that the accident data do not 
present the true facts, and give only a 
small part of the percentage of accidents 
in which the design and location of the 
highway are contributing factors. 

An analysis of highway traffic ac- 
cidents shows that speed and reckless 
driving are responsible for nearly 60 
per cent of the fatal accidents in which 
the motorist was at fault. This would 
indicate that many motor vehicles are 
operated at too.high speed for safety. 
But the tendency is to increase speed 
limits for both private and commercial 
vehicles irrespective of road conditions, 
the’ type of drivers and the mechanical 
condition of the vehicle. If it is neces- 
sary, then, to continue to speed up 
traffic, the mechanical conditions of 
cars must be even more perfect, the 
unfit drivers eliminated through strict 
license: laws, and the roads located and 
designed with more thought to the safe 
operation of motor vehicles over them. 
Ii speed, then, is desirable, highway en- 
gineers, for their part, should locate. 
design and construct roads in such a 
way that traffic hazards will be reduced 
and speed can be indulged in with 
safety. 

Location 


Grades, alignment and _ intersections 
are the factors in the location of a 
highway that determine the degree of 


-for the location of highways so as 1 
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safety with which it can be used. \ 
general rule those maximum gra: 
that will permit of the economical ope 
tion of vehicles will also prove sat 
factory from the standpoint of sai 
Exceptions will occur in grade-se; 
ration locations, in the approaches 
bridges and in grades leading to fills t} 
are constructed on sharp curves. 1] 
committee on road design of the An 
can Association of State Highy 
Officials recommends that the maximu 
grade for grade separation shall not | 
more than 5 per cent. This shou 
apply, if at all, only on straight 
proaches, and it should be consteral 
reduced for sharp curves. It is possil)! 
that some grade-separation struct: 
have been so located and designed t! 
they are even more hazardous than 1! 
grade crossings. 

The accident data cited above i 
dicate that 24.5 per cent of high 
accidents were reported as occurring « 
curves, at bridges, at railroad grad 
crossings and at rural intersections. k 
membering that this probably represen! 
only a part of the hazards that resu' 
from faulty road location, it is suff 
ciently impressive to point out a ne 
reduce the hazards from these source: 
For safety in the operation of moder 
motor vehicles it is essential that the 
maximum degree of curves be consid 
erably reduced below the standards that 
have been adopted in many of the stat 
and counties. Thus, the committee re- 
port referred to above recommends tha: 
the maximum degree of curve shall not 
exceed 5. This is certainly a reasonabk 
standard for level and rolling topog 
raphy and should only be exceeded in 
mountainous country when the cost of 
construction would prove excessive 
For high-speed traffic this maximum 
should, in all probability, be reduced to 
2 deg. 

It is not always practicable to locate 
the approaches to bridges, grade cross- 
ings and grade-separation structures so 
that traffic hazards from location alone 
are entirely eliminated. But if more 
thought is given to the safe use of the 
road, it will be found that slight changes 
in location will reduce traffic hazards 
without greatly increasing cost. Partic- 
ular efforts should be made to limit the 
degree of curve and the maximum grade 
of the approaches. For all of the cases 
cited tangent approaches are desirable, 
and sufficient sight distance should be 
provided so that the nature of the 
structure can be foreseen by a driver 
unaccustomed to the road. 

Rural-highway intersections are some- 
times located with a total disregard of 
safety considerations, especially if the 
intersecting road is relatively un- 
important. Blind intersections may be 
found on some of the heavily traveled 
state routes. Many of these can be made 
much safer at a small cost either by 
relocation or by removing obstructions. 
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Minimum sight distances of 500 ft. 
for main highways and 250 ft. for 
secondary roads have generally been 
adopted by the several state highway 
departments. Even if these standards 
were strictly adhered to, they would 
not be sufficient for modern high-speed 
motor traffic. A clear view of the road 
for 600 ft. is essential for two vehicles 
approaching each other at 60 miles per 
hour. For the secondary roads the 
sight distance should not be less than 
40 ft. 


Design 


The design of the cross-section of the 
highway, together with the width and 
type of pavement, materially affects the 
safe use of the road. The distance c. to 
c. of ditch should be sufficient for 
shoulders of ample width, certainly 8 ft. 
or more, permitting the parking of a 
vehicle entirely off the pavement when 
necessary. The slope of these shoulders 
should be flat enough so that motor 
vehicles can be brought back onto the 
pavement with convenience and safety. 
It is well to point out that laws or 
traffic regulations in some states require 
that vehicles when parked must be en- 
tirely off the pavement. This is surely 
a wise provision, but often the shoulders 
are so narrow and in such a condition 
that it is not possible to park a large 
motor vehicle on them. 

The pavement on a main highway 
should have a width of not less than 
10 ft. for each traffic lane. The in- 
crease in number, dimensions and 
weights of commercial vehicles makes 
this provision necessary. The type of 
pavement should preferably be one that 
is non-skid, and one that permits a 
blending between the pavement and 
shoulders, so as to eliminate, as far as 
possible, the formation of the dangerous 
rut along the edge of some hard-sur- 
faced pavements. 

Pavements should be both elevated 
and widened on curves. The report of 
the committee on design, which has 
been referred to above, recommends 
that superelevation be in accordance 
with the formula 


Vv? 
E = 0.067 R 


in which E is the elevation per foot of 
width, R the radius of the curve, and 


is taken as 35 miles per hour. If the 
formula is used for curves of short 
radius, the resulting superelevation 
will be too great. But for main high- 
ways with curvature limited to 5 deg. 
it gives satisfactory values. But ir- 
respective of the formula used, the point 
is that curves should be banked so that 
cars can traverse them with a minimum 
tendency to skidding. 

Extra width on curves is necessary 
not only to provide for proper sight dis- 
tance but more especially to allow for 
the additional space taken up by a long 
vehicle in going around a sharp curve, 


due to the front and rear wheels not 
tracking. The amount of the extra 
width may be determined by the 
formula: 


W = 2 (R— VR — L*) + 35/VR 


in which W is the additional width, L 
the wheelbase of the vehicle, and R 
the radius of the curve. It has been sug- 
gested that L be taken as 20 ft. While 
this value is satisfactory for a single 
vehicle, it is not sufficient when there 
are two or more vehicles hitched to- 
gether. The use of trailers, one or more, 
is becoming common on all of the high- 
ways. The total length of vehicle and 
trailers may be as great as 60 ft. in 
some of the states. With these con- 
ditions it will be necessary to widen 
pavements on curves a greater amount 
than has been customary heretofore. 

More attention will necessarily have 
to be given to the use of the highways 
by pedestrians, and facilities provided 
so that they will not have to use the 
pavement proper. An examination of 
the traffic data given above shows that 
nearly 22 per cent of the pedestrians 
killed were walfing on the roadway. 
Here is one feature of highway design 
about which there should be no argu- 
ment. The use of the highway by 
pedestrians is obviously unsafe. Yet 
they cannot be denied such use. For 
the heavily traveled roads near cities 
this means that paved sidewalks must 
be provided for pedestrians. Outside 
the urban sections the cross-section of 
the highway should be widened suff- 
ciently to provide a walkway that can be 
used by pedestrians with safety. 

Highway bridges need to be widened. 
Even when the location of a bridge and 
its approaches has been made satis- 
factorily, the bridge may constitute a 
traffic hazard due to its narrowness. 
Highway-bridge engineers should re- 
member that there is a feeling on the 
part of the driver of a motor vehicle 
that a bridge is actually narrower than 
it really is; and there is a resulting 
tendency to steer farther away from the 
girders or guard-rail. This reduces 
the effective width of the pavement on 
the bridge. Bridges, of course, should 
never be narrower than the pavement; 
they should preferably be at least 3 ft. 
wider on each side. Not only is this 
sound from the standpoint of the safe 
use of the road but it will make it 
possible to widen the pavement for 
future highway development without 
having to tear down the bridge. 


Maintenance 


Maintenance affects the safe use of 
highways, particularly in the type and 
placing of warning signs, repairs and 
detours, and the type and maintenance 
of shoulders. Standardization of warn- 
ing signs has been undertaken during 
recent years, and much improvement 
has been noted. The proper placing of 
these signs is quite difficult. As a gen- 
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eral rule, the attention of the motorist 
should not be called to a feature that 
does not actually constitute a hazard, 
otherwise there will be a tendency to 
disregard all warning signs. Where 
hazards actually exist, the warning 
signs should be placed at a sufficient 
distance from them so that there will 
be ample opportunity for stopping a 
vehicle going at the maximum speed in 
common use. For 60 miles per hour 
this would require at least 250 ft. 

The shoulders of hard-surfaced pave- 
ments need especial attention in periods 
of wet weather. They can quickly be- 
come the most dangerous elements in 
the cross-section of the road. The rut 
that forms at the edge of the pavement 
is responsible for a significant number 
of fatal motor-vehicle accidents. For 
example, in North Carolina the traffic 
data show that at least 7 per cent of 
the fatal traffic accidents were due to 
driving off the pavement or roadway. 
The National Safety Council estimates 
that this cause was responsible for at 
least 15 per cent of the motor-vehicle 
accidents in the United States in 1929. 
It is clear, therefore, that highway en- 
gineers need to give special attention 
to the conditions of the shoulders of 
the highways if this type of accident is 
to be reduced to a minimum. 


Conclusion 


Safety in the operation of motor 
vehicles should be a fundamental con- 
sideration in the location, design and 
maintenance of a highway. While the 
cost of the road project may be in- 
creased, it should be remembered that 
small expenditures for the elimination 
of traffic hazards are always justifiable. 
For the main heavily traveled routes no 
reasonable expenditures should be spared 
in the construction of the road so that 
its use can be safer. But, since high- 
way funds are generally limited, it will 
not always be possible to build every 
road free from elements of danger in 
the operation of motor vehicles or its 
use by pedestrians. The highway en- 
gineer should, therefore, in such cases as 
these: 

1. Make a thorough study of each 
location and design of a highway from 
the consideration of its safe use. Such a 
study will often reveal that changes can 
be made that will decrease or eliminate 
the traffic hazards without increasing 
the cost of the project. 

2. Safeguard the remaining hazards 
with warning signs and devices and 
proper maintenance so that the element 
of danger will be greatly reduced. 

The safe use of highways will always, 
to a considerable extent, depend upon 
the drivers of the vehicles. But this 
responsibility does not relieve highway 
engineers of the duty of building roads 
that will not have those inherent defects 
in their location and design that so often 
are contributing causes of motor-vehicle 
accidents. 








Long Earth Cores Obtained by 
New Driven-Casing Method 


E difficult task of obtaining in- 
tact earth cores 30 or 40 ft. long 
has been successfully performed by 

a newly developed method of subsoil ex- 
ploration at the West Side sewage- 


treatment plant of the Sanitary District 


of Chicago. The method consists of 
driving successively to the desired depth 
two structural-steel shapes, a 4x4-in. 
angle and a 7-in, channel, and then 
withdrawing them simultaneously to in- 
close a triangular core of earth. When 
the channel is removed from the angle, 
after being drawn from the ground, a 
complete vertical section of the subsoil 
is in evidence. 

The new exploration method was de- 
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The various layers of subsoil through 
which the steel has been driven are 
completely revealed by the core removed. 


veloped by A. J. Forschner and R. H. 
Burke, of the T. J. Forschner Construc- 
tion Co. (which has patented the 
method) to yield information as to 
subsoil conditions more accurate and 
reliable than that obtained from test 
pits. Its first practical application was 
to the explorations made at the sewage 
plant in preparation for the construc- 
tion of a battery of aeration tanks 
being built under direction of L. B. 
Barker, principal construction engineer 
of the District. Tough clay is found 
at a depth of 20 to 40 ft. over most of 


the area, but above it there is a com- 
plicated subsoil consisting of sand, silt, 
clay and peat. 

An air-driven pile hammer is used 
to drive the steel shapes into the ground. 
The angle is driven first. Its length is 
such that after it has penetrated the 
tough clay for 1 ft. or so there are 
still several feet above ground. A 7-in. 
channel is then driven down alongside 
it in such a position that the inside of 
the web spans across the angle’s out- 
standing legs, forming a triangular core 
space. For the lower 18 in. the chan- 
nel’s flanges are crimped in so as to 
grip the angle legs loosely, forming 
an interlock and guiding the channel 
during driving. Channel and angle are 
driven to the same depth. 

For pulling the casing after driving, 
a heavy latch bar is inserted in a slot 
near the top, extending through both 
angle and channel. This bar is lashed 
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to a six-sheave block reeved to a similar 
block at the top of the leads and thence 
to the drum of the crane. In this way 
a pulling power of 75 tons is obtained 
with the thrust transferred to th: 
ground through the leads, which have 
a spread base for bearing. After the 
casing members have been withdrawn, 
a lever jack is used to slide the channe] 
along the angle until the crimped sec- 
tion is clear, when it can be lifted off. 
A complete triangular core of the sub- 
soil to the depth penetrated is then avail- 
able, showing plainly the thickness and 
depth of the various strata. Informa- 
tion is available as to the moisture con- 
tent at various depths, and the engi- 
neer is enabled to judge the relative 
hardness and bearing value of the ma- 
terial encountered. 

At points where the hard clay is 
thought to be more than 30 ft. below 
ground, 40-ft. lengths of steel are used. 
Otherwise, 30-ft. sections are sufficiently 
long. Under no condition is there any 
slippage at the lower end of the core. 
After withdrawal of the steel the top 
of the core corresponds in position with 
a chalk mark made on the outside of the 
angle at the ground surface. 





Load and Pull Tests on Steel 


H-Section Piles 


By Jack Singleton 


District new. American yn of Steel 
Construction, Topeka, Kan. 


ECENT INCREASE in the use of 
steel H-section piles for bridge sub- 
structures recalls two tests made several 
years ago in Nebraska. In 1927 the 
department of public works performed 
load tests on two 8-in. 32-lb. H-section 
piles in the foundations of the bridge at 
Gothenberg. Maximum loads of 165.5 
and 173.2 tons were applied to each of 
the piles, respectively, with no pene- 
tration resulting. Strain gages attached 
to the flanges and the web of each pile, 
together with accurate total loads ap- 
plied by means of hydraulic jacks, en- 
abled the data in Fig. 1 to be plotted. 
As indicated, the stresses exceeded the 
elastic limit of the steel, and this fact 
also was borne out by the cracking off 
of mill scale and the bending of the 
piles during the load application. 
During the same year it was neces- 
sary to pull steel piles that had been 
in place fourteen years supporting a 
200-ft. span of the Mackinaw bridge 
near Arlington, Nebraska. The piles 
were 8-in. 39.5-lb. H-sections driven 
about 31 ft. into a sand and clay for- 
mation. A load of 220,000 Ib. was re- 
quired to pull the pile upon which the 
test was made. The results of this pull 
test are shown in Fig. 2. It should also 
be noted that a piece 3 ft. long cut from 
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Fig. 1—Stress-strain diagram for an 8-in. 
32-lb. steel H-pile. 


the bottom of one of the pulled piles 
weighed 40.2 lb. per foot. The original 
shop coat of red-lead paint was unim- 
paired. Another section 6 ft. long 
weighed 40 lb. per linear foot and 
showed but slight evidence of corrosion. 
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Fig. 2—Pulling-test curve for 8-in. 32-lb. 
H-piles. © 
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Progress on New Mexico Control 
Water Supplies 


of Underground 


Legal flaw is corrected in law making underground 
waters subject to appropriation—State funds available 
for plugging leaking wells in Roswell artesian basin 


ROUGH the correction of a 
legal flaw in its original act, 
making underground waters sub- 

ject to appropriation, and the providing 
of $20,000 for plugging leaking wells 
in the Roswell artesian basin, the state 
of New Mexico is making definite prog- 
ress in the control of its groundwater 
supplies. The legal measure is of 
particular importance in controlling the 
situation in the Roswell basin on the 
eastern side of the state, where con- 
tinued artesian flow and pumping have 
seriously affected the supply. The law 
makes such water subject to appropria- 
tion and places the administration in 
the hands of the state engineer. Ac- 
cording to principles of water law in 
New Mexico, in common with other 
arid states, this makes beneficial use of 
the measure and limit of the right to 
use such water. 

The original statute declaring all 
waters of underground streams and 
basins to be public waters and subject 
to appropriation was passed by the 1927 
legislature, and administrative control 
was assumed by the state engineer on 
July 1, 1927. The act was quoted in 
Engineering News-Record, Sept. 8, 
1927, p. 395, and was a direct result 
of studies made on the Roswell basin 
supply and the finding of a growing 
deficiency caused by waste. Test cases 
of this law developed the unconstitution- 
ality of the act because of a legal flaw. 
The State Supreme Court held that the 
act extended by reference only the exist- 
ing laws of the state, whereas the con- 
stitution required that every section 
thereof, as extended, must be set forth 
in full. The court did not question the 
principle of the legislation, and the 1931 
legislature reenacted an act to overcome 
the legal difficulty. 

In brief, the object of the law is to 
place “the waters of underground 
streams, channels, artesian basins, reser- 
voirs or lakes, having reasonably ascer- 
tainable boundaries,” under the jurisdic- 
tion of the state and declare them public 
waters. Such declaration makes them 
subject to appropriation and the rules 
of prior rights, beneficial use and other 
features of the appropriation doctrine. 
Rights to use are to be established in a 
manner paralleling the appropriation 
and use of surface waters. Appiication 
to the state engineer is required and 
permits for use are necessary. 

At the same session of the legisla- 
ture $20,000 was appropriated to be 
used “for the purpose of causing arte- 


sian wells in the Pecos Valley artesian 
basin [Roswell basin area] found by 
the state engineer to be leaking and 
wasting the water from said reservoirs 
to be plugged or repaired so as to pre- 
serve the permanency of the reservoir 
or reservoirs and to prevent further 
waste therefrom.” This program was a 
direct result of the study that found 
many of the older wells in the artesian 
basin badly in need of repair, rusting 
of the casing in many cases permitting 
the artesian supply to leak into the 
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upper strata. The work is being done 
under the supervision of the state engi- 
neer, and it is planned for the appro- 
priation to be sufficient to work out a 
method for plugging the wells in an 
efficient and economic manner so that 
owners will be able to carry on this 
work on the basis of the findings made. 
At present the work is in a preliminary 
stage and various methods are being 
tried. Methods of plugging with ce- 
ment, common to the use in oil fields, 
are not economically feasible for the 
present purpose. Therefore, a study is 
being made along the lines of mud plug- 
ging, using a concrete cap to maintain 
the plugs. This program is most essen- 
tial in maintaining the supply in the 
Roswell artesian basin and must be 
carried forward if the permanency of 
this water supply is to be assured. 
The administration of the new under- 
ground-water law and the well-plugging 
operations are under the supervision of 
George M. Neel, state engineer. 


Vast Mileage of Pipe Lines 


Laid in 1931 


IPE-LINE WORK formed one of 

the bright spots in 1931 construction, 
more than 15,000 miles of trunk pipe- 
lines for gas, oil and gasoline being laid, 
which with the feeder lines accounted 
for expenditures in excess of $400,000,- 
000. This mileage represented 7,700 
miles of gas, 4,200 miles of oil and 3,400 
miles of gasoline lines according to a 
report in the January issue of Pipe 
Line News. 

Seventy-five per cent of the total ex- 
penditure was for gas pipe-lines. Lead- 
ing projects included the 467-mile, 20- 
in. line of the Columbia Gas & Electric 
Corp., from Maytown, Ky., to Coates- 
ville, Pa.; the 110-mile, 20-in. line of 
the Lycoming Natural Gas Corp., from 
the Tioga field in New York to Syra- 
cuse; the 200-mile, 20- to 12-in. line of 
the Montana Power Co., supplying 
Butte and Anaconda; the 1,000-mile, 24- 
in. line, from the Texas Panhandle to 
Chicago, of the Natural Gas Pipeline 
Company of America, completed during 
the year at an expenditure of $50,000,- 
000 (compared with half that amount 
in 1930); the 1,855-mile, 26- to 14-in. 
line of the Northern Natural Gas Co., 
from Skellytown, Tex., north to Minne- 
sota and North Dakota, upon which 
$45,000,000 was spent; the 1,400-mile, 
24- to 4-in. line from the Texas Pan- 
handle to the Illinois-Indiana line, of 
the Panhandle Eastern Pipe Line Co.; 
additional work on the 200-mile, 26-in. 
line from Kettleman Hills southward in 
California, owned by the Southern Fuel 
Co.; and the 900-mile, 14- to 2-in. line 
of the United Gas Corp., in Texas and 
Louisiana, upon which $20,000,000 was 


expended. One of the most interesting 
operations was that of reconditioning 
as a natural-gas main the old Sinclair 
oil line from Teapot Dome in Wyoming 
to Kansas City; cleaning machines were 
blown through the line at speeds up to 
50 m.p.h. 

Oil pipe-lines recorded normal exten- 
sion, the Gulf Pipe Line Co. continuing 
work on its 730-mile line from Okla- 
homa to Ohio, the Shell Pipe Line Co. 
on its 200-mile Kilgore-Houston line in 
Texas, the Standard Pipe Line Co. on 
its 195-mile line from Oklahoma to 
Whiting, Ind., the Texas-Empire Pipe 
Line Co. on its 205-mile line from the 
East Texas field to Port Arthur (inci- 
dentally built complete in less than two 
months) and the Sun Pipe Line Co. on 
its 200-mile line from Longview to 
Beaumont in Texas. 

Gasoline-line construction presented 
a most interesting development. Gaso- 
line lines, unlike oil and gas lines, do 
not have a definite terminus. Rather they 
comprise distributing systems touching 
aS many consuming centers as possible. 
The largest project of the year was 
the 1,400-mile, 4-, 6- and 8-in. line of 
the Great Lakes Pipe Line Co., from 
Ponca City, Okla., through Kansas City 
and Omaha to St. Paul,‘a total of $15,- 
000,000 being expended on this line in 
1931, compared with one-third that 
amount in 1930. Two other large gaso- 
line pipe-line operations were those of 
the Phillips Pipe Line Co., from the 
Texas Panhandle to St. Louis (680 miles) 
and of the Sun Pipe Line Co., from 
Marcus Hook, Pa., west to Cleveland 
and north toward Syracuse (730 miles). 
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New Lightweight Car Built 
for Fast Railway Service 


Thin sections of stainless steel used in the frame 
and for the car body—Car supported on six- 
wheel truck with pneumatic tires of new design 


ADICAL DEPARTURES from 
R vcevied practices are found in a 

new rail car recently built at the 
plant of the Edward G. Budd Manu- 
facturing Co., in Philadelphia, and put 
through a test run on the Norristown 
branch of the Reading Railway on 
Feb. 19. The car is much lighter in 
weight than any car of the same carry- 
ing capacity yet built, is self-propelled 
and has pneumatic tires similar in 
design to those recently developed in 
France by M. Michelin. This new car, 
however, is an improvement over the 
pneumatic-tired cars built in France in 
that the body of the French cars were 
built along conventional lines, while 
this new car, built under Budd patents, 
has an entirely new body design fabri- 
cated in large part of thin-section stain- 
less steel. Every part of the car, includ- 
ing the wheels, truck frames and seats, 
has been designed for maximum 
strength with minimum weight. 

The new car has a length of 41 ft. 
8 in., a width of 8 ft. 9} in. and a 
height above rail of 10 ft. 6 in. It is 
designed to carry 40 passengers and 
1,500 lb. of hand baggage. The body 
weighs, 6,341 Ib., the motive power 
plant 1,600 Ib. the driving truck 
2,879 lb. idler truck 1,931 Ib., and the 
miscellaneous parts weigh 797 lb.—a 
total of 13,548 Ib. This gives a weight 
of 340 lb. per passenger, as compared 
with 1,000 Ib. in a standard railway 
coach and 5,000 Ib. for Pullman 
sleepers. Similar self-contained rail 


An entirely new approach to rail-car 
design was made in working out the de- 
tails of the Budd-Micheline car. 


Swersyer 


cars weigh from 130,000 to 240,000 Ib. 
Motive power of about 90 hp. is used 
to propel the new car, as against from 
300 to 900 hp. for old-style rail cars. 
The framework of the car is notable. 
It is built up almost entirely of spe- 
cially formed structural shapes of 


Pi RE dd 


stainless steel in thickness ranging fro 
0.01 to 0.04 in. and having a tensi 
strength of 150,000 Ib. Details ar 
shown in the accompanying illustr: 
tions. Because of the extreme thinne 
of this metal ordinary fabricati: 
methods were found unsatisfactor 
Rivets would not give — sufficie: 
strength and welding, as usually pra 
ticed, would alter the chemical con 
position of the metal, exposing th 
welds to corrosion. Solution of t! 
problems was found in the developme: 
in the Budd plant of a new method « 
welding termed ‘“shot-welding,” 

which the parts to be joined are spot 


Thin sections of light-weight stainless 

steel are used to give the body strength 

equal to that of standard designs, but at 
a great saving in weight. 
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The use of thin stainless steel calls for 
new structural shapes and a special form 
of electric welding. 


welded by an electric weld so nearly 
instantaneous as to have no effect upon 
the chemical composition of the mate- 
rials joined. 

Concave strips are used for the sides 
of the car to avoid the distortions that 
develop in thin plates when used flat 
for such purposes. 

Weight is saved in the body by the 
use of fixed windows and by reducing 
seat weights from 85 to 35 Ib. per unit. 
Ventilation is provided through a small 
air-conditioning plant, which distributes 
fresh cooled or heated air throughout 
the car. The walls are insulated, and 
a thick cork flooring is used over the 
floor plates. 

Fach truck carries the brake equip- 
ment and six flanged steel wheels with 
patented demountable pneumatic tires 
inflated at 85-lb. pressures. The air 
chamber is of dumbbell shape, the 


Six-wheel trucks serve to distribute the 
load on the pneumatic tires. 



















opposing lugs forming the narro 
central portion of the air chambe: 
acting as supporting shoulders upon 
which the weight is carried in case t! 
inner tube is deflated. This arrang 
ment prevents the complete collapse of 
the tire while running, with the possibk 
chance of having the wheel flange shear 
off the rail-joint bolts. The car can 
be operated safely with one or all tires 
deflated. <A tire life of 20,000 miles is 
expected. 

There are automobile-type air brakes 
on eight wheels and hand-actuated 
emergency brakes on four wheels. A 
full stop from a speed of 60 m.p.h. can 
be made in 400 ft. The car is equipped 
with standard railway signals, includ 
ing an automatic signal shoe. All 
windows have non-shatterable glass. 

The car is designed especially for 
branch-line service. Because of its 
lightness and the better adhesion of 
its rubber tires it can accelerate at a 
higher rate than is possible with 
present equipment. It is designed to 
operate at speeds up to 60 m.p.h. Oper- 


at present 
with an ordinary automobile eng 


the design provi 


A Library of Land and 
W ater Transportation 


University of Michigan makes prog- 





>= 1 1 > 


to 29c. per mile, as agaimst soc. to 3} 


I) 


} try t 


ress in collection of historical 


data on all forms of transportation 








N DISPOSING of the library 


late railway engineer a few ye 


ago a number of volumes ot « 

value were retained, but a great m: 

of material was sold as waste papel 

loo late it was discovered that the m 
] 


terial thus lost included books, pamp 
lets, reports and documents of grea 
value in relation to the history of rail 
way transportation and railway eng 
neering, which evidently had been col 
lected with much care and_ troubl 
This is only one of many such cast 
of irreplaceable loss. Knowledge of 
this situation was among the reasons 
for the establishment of the Transport 
tation Library at the University ot 
Michigan, with the aim of developing 
i special permanent collection unde 
competent and sympathetic management, 
as well as to provide a place tor in 
dividual collections. 


Much literature collected 


The organization of this library be 
gan in 1922, when John S. Worley, con 
sulting engineer, became professor ot 
transportation and railroad engineering 
at the university. Realizing from hi 
own experience the lack of any complet 
collection of the literature on transpor 
tation, he undertook not only to develo; 
such a collection but also to make it 
available as a library for general refe1 
ence and research. This purpose ha 
been pursued actively, with highly valu 
able and interesting results, aided by 
the cooperation of owners of individual 
material or private collections. At 
present there are about 100,000 books, 
pamphlets, technical reports, annual re 
ports of companies, prints, engravings 
and a variety of historical document 
and modern records. There are also 
few models of ships and railway tracl 
devices. A card inventory covers thi 
entire collection, but is not yet cataloged 
according to standard library practice. 

While this transportation library 1 
a part of the university's general library 
system, it is housed separately in the 
Engineering Building, a modern fire- 
proof structure. It has also a separate 
administrative board, consisting of Dr 


W. W. Bishop, librarian of the uni 
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versity, Prof. Henry E. Riggs and 
Prof: J. S. Worley, the last being cura- 
tor of the Transportation Library. 

To illustrate the value and interest 
of the present collection the following 
items may be noted: Fulton’s treatise 
on canal navigation, 1796; Strickland’s 
report on canals, railways and_ roads, 
1826; volumes of ancient engraved road 
maps of England (a strip of road on 
each page, with branches, crossroads, 
castle, topographic features, etc.) ; en- 
gravings of automotive vehicles of 1516; 
Nicholas Bergier’s general history of 
highways, 1712; John Ogilby’s “Britan- 
nia, or the Kingdom of England and 
Dominion of Wales actually surveyed,” 
with 107 maps, 1698; original copies of 
patent papers of John Stevens’ 
engine; the 
1832-1860 ; 


steam 
American Railway Journal 
lithographs of early noted 


American steamers on inland water- 
ways, and a fairly complete file of books 
Liverpool & 
Railway, 1831. 


and pamphlets on the 


Manchester More 








modern material includes correspon- 
dence and instructions of the late C. A. 
Prouty, director of federal valuation, 
and the correspondence of the Am. 
Soc.C.E. committee on valuation (this 
latter being the file of the late F. P. 
Stearns, chairman of the committee). 
This special library is intended to 
cover the entire field of transportation, 
and its fundamental purposes have been 
outlined as follows: (1) to develop a 
complete collection of modern technical 
literature pertaining to various trans- 
portation agencies; (2) to collect and 
preserve historical matter; (3) to pre- 
pare a bibliography of transportation 
literature; and (4) to furnish a cultural 
background for those engaged in or in- 
terested in transportation. To further 
these purposes, donations of old or 
modern publications, records and _his- 
torical matter are invited, not only to 
enlarge the collection but also to pre- 
serve material that migh otherwise be 
lost or dispersed owing to the death of 
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the owner or other conditions. The 


library may also be made the repository 
for private collections which will thus 
become generally available for use in 
study and research. 


Other libraries 


A few other universities have large 
collections of books and other docu- 
ments relating to transportation. The 
largest collection of railroad material in 
the country is believed to be that at 
Leland Stanford University in Cali- 
fornia. Columbia University has a good 
nucleus of such a library, and Harvard, 
while having no special transportation 
collection, includes the subject in the 
Baker Library. The university also has 
a special library on traffic, established in 
1926 as part of the Erskine Bureau for 
Street Traffic Research, and has the 
museum collection of the Railway and 
Locomotive Historical Society. The 
largest private collection in this country 
is that of Wm. Barclay Parsons. 


Labor Gets 85 Per Cent of Highway Money 


STUDY to determine the extent to 

which expenditures for highway 

improvement provide employment 
has just been completed by the Bureau 
of Public Roads. Concrete pavement 
was selected for this study because the 
effect of expenditures for pavements of 
this type in providing employment is 
believed to be typical for paving and for 
public works generally. 

Expenditures were traced through the 
various industries affected, and the 
amounts paid as wages and _ salaries 
were set aside for accumulation. In the 
end, labor was found to receive the 
larger part of these expenditures, which 
is an altogether reasonable conclusion, 
since the materials entering into high- 
way construction are of little value in 
their original state. Practically all of 
the value that the finished pavement 
possesses is created by the application 
of labor directly and through manufac- 
turing processes and transportation. 

An extended analysis of the cost of 
laying concrete pavement in three typi- 
cal states during the calendar year 1929 
produced the distribution of cost shown 
by Table I. 

To ascertain the amount of labor 
involved in each of these items, except 
the first, which already is a labor item, 
the study included the intensive analysis 
of their component parts. The details 
of these analyses are not repeated here, 
but the results appear in Table II. . The 
largest single item in Table II is 
freight, $406.70, which is about 40 per 
cent of the cost of concrete-pavement 
construction. This item distributed is 
shown by Table IV is a 


Table III. 


similar analysis for fuel. 





From these tables it is clear that 
although job labor receives only a little 
more than 15 per cent of the sum ex- 
pended on the construction of a concrete 
pavement, the labor involved in produc- 
ing the materials, in transportation and 
in obtaining the necessary fuel, is so 
large that the distribution to salaries and 
wages is well over half its total cost. 

The preceding quantitative discussion 
is based on a period of unusual business 
activity. In times of depression such as 
the present the residue, composed of 
interest rents, royalties and _ profits, 


TABLE I — ANALYSIS OF COST OF 
CONCRETE PAVEMENTS IN THREE 
TYPICAL STATES 


Cents Dollars Per 
’ Per $1,000 of 


Sq.Yd. Expenditure 

EME cig ck kA 864 cca ee cred 26 141 
er ere re re 60 324 
ADR a's.5.9 ae ¥-CW ashe a be ew eon 60 324 
Steel. Wesneewevibeurs ib 05 27 
Equipment. oe ee eh eG 18} 100 
Getting onto job ‘and installa- 

WR ss ons ce eck doce 05 27 
Bonds and insurance.......... 04 22 
Job margin... nes ane ais 06} 35 


TABLE II 


Material 


shrinks both in absolute amount and in 
relation to the total. In view of this 
well-known fact it seems probable that, 
of the total expenditure for road con- 
struction at the present time, nearer 
85 than 75 per cent may be thus directly 
traced into the hands of labor. 


TABLE II—DISTRIBUTION OF FREIGHT 
COSTS FOR CONCRETE PAVEMENT 


Salaries and wages. a ec atararaen ete oes $477.70 
Materials and ane. Si pea eekiteiecels 57.55 
ed heicg sed uta Kedah n Swan esete de 57.20 
Interest. . res Raea en oris 61.70 
Roe OM tn. ac ib ey eda cede tesa 49.70 
Depreciation and repairs..............- 184.65 
PG 5 Ss cd itecd kebabs bnew ane seures 91.00 
EEN as Vk haw nhee wivemareee 10.50 
IIS v0.6 60S gsnsé pi dn eakanns 10.00 

$1,000. 00 


TABLE IV — DISTRIBUTION OF FUEL 
COSTS FOR FREIGHT 
Salaries and wages. 





Jk cen es $516.00 

Materials and supplies. seieuaedes 64. 20 
Interest and rents. . ie aatemanokers 63.75 
NS 6 5 has ond ae heen eh hse eweskoe 51.40 
Repairs and depreciation............... 188.75 
DR SU Res ae Swas eae ee eeuee 91.00 
IN a oiile aticu.ss.< ba bbe de eew wade 14.90 
PRIUS bno.0 oo 6b cess ernemweas 10.00 
$1,000.04 


SUMMARY OF THE VARIOUS STEPS THROUGH WHICH THE CONTRACTOR'S 
PAYMENT OF $1,000 IS TRACED AND THE 


AMOUNTS ATTRIBUTABLE TO EACH 


Depre- 
Salaries and ciation 
and Sup- In- and De- 

Item ae Freight plies Fuel terest Taxes Repairs pletion Profit 
Sebepien end wanes... .« SUG ak ives. ok dees Rhee pain Ackaes> waamtnld Ge sete? 
Aggregate........... 50. 00 $194.00 $18.00 $11.00 $4.00 $6.00 $29.50 $7.50 $4.00 ...... 
TED, boos gare cake 6).60 1139.30. 36.060 22:30 4.3 5.06 53:3 3.00 31.00 ..:.;. 
SES va os sinicaw ita 6.00 6. 20 8.50 1.50 0.40 0.90 REMY «oud Re ote aes 
Equipment.......... 5.20 5 10.6 > UH O28 FR: MO... ee 
Getting onto job..... 13.50 SR Sais cau ite tind cote ew diene 5 hes Paleclite led ns 7 
Bonds and insurance. . COUN owe 04d ress Gh eee coer St on hy,” op cata Bl 1.00 $10.00* 
Job margin... ....65.% _'. 00 . PO een ee a ee a ae 10 


tAdjustments........ 


$302. 70 $406.70 $17.15 $35. 
*Set aside for later redistribution. 

















50 $14.10 $24.10 $131. 1.15 $10.50 $48.10 $10. 00 


+These adjustments are made here to avoid recasting the freight analysis on account of the freight charges 
that are a part of the cost of repairs, replacements, materials and supplies. 
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Improved Method of 
Slope Staking 


By A. H. Bell 


Engineer of Surveys, Virginia Department of 
Highways, Richmond Va 









CHANGE made by the survey di- 
vision of the Virginia department of 
highways in the method of recording 
slope-stake and final cross-section notes 
has resulted in increased accuracy in 
final earthwork estimates and in an 
ultimate saving in the time required to 
complete them. 
The usual method of setting slope 
stakes is employed, using the balanced 
templet line as a basis in all cases, this 
















Typical record of slope stake and final 
cross-section notes, 








being an average line across the cross- 
section to which the rough grading is 
done. But instead of the usual three- 
point sections being recorded, complete 
and accurate cross-sections are taken 
showing all breaks in the ground. Slope 
stakes are set in line, but 5 ft. outside of 
their true position, and 5 ft. beyond each 
slope stake is set an additional liner 
stake with elevation recorded. 

Rod readings are recorded for all in- 
termediate points as well as for center 
and slope stake points, and are reduced 
to elevations. The H.I. for each section 
is Obtained by adding the rod reading 
on the ground at center line stake to 
the ground elevation at that point as 
previously determined by an accurate 
line of levels. 

Cross-sections are also taken in the 
same manner at all appreciable breaks 
in the profile and at abrupt changes in 
the contour of the cross-sections. 

By this method a complete set of 
original cross-sections is obtained on 
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From Job and Office 


Building Design Sim plified 
Load Tests for Hard pan 
Chart for Beam Design 


the exact center line of construction and 
based on actual elevations from an es- 
tablished datum. 

As soon as the slope-stake work is 
completed the notes are sent to the main 
office, where they are plotted and laid 
away until the construction work is 
completed and the final survey made. 
This distributes a part of the final 
office work over the entire vear, reliev- 
ing the congestion at the end of the 
construction season. 

The final cross-sections are recorded 
in a form similar to that used for slope- 
stake cross-sections. The H.I. for each 
section is obtained by adding the rod 
reading on the finished center line 
grade to the elevation of the grade at 


€ 


HI.16L4 
L36 -18 “15\ i598 
4 475 146.6 1StO | +108 | 152.0 
‘3. <—). 4 sa MUIS20 1 levisos| 94 = ['33' is 
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FINAL CROSS SECTION NOTES 


that point as established by the final 
levels. Rod readings are then recorded 
for the edges of the pavement, ditch 
lines and at other breaks in the section, 
also at slope stake points and at liner 
stakes. Elevations are computed for all 







points where readings are taken \\ 
then have final cross-sections based o1 
actual elevations from the same datum 
from which the original sections wet 
taken and accurately tied into them 
By this method of staking out 
taking final cross-sections, the errot 
closure due to inaccuracies in the wor! 
and the variation in direction of the two 
sets of sections is materially reduc 
Although somewhat more time and car 
in the field work are required, it is fully 
justified by the saving in office work, 
added confidence in the reliability of the 
final estimates and the possession of 
complete record of all field work. 





Knock-Down Suction Dredge 
Cleans Reservoir 


HAT IS SAID to be the smallest 

suction dredge ever built with 
cutter machinery has been acquired by 
the Newark, N. J., department of public 
works, division of water, for removing 
silt deposits from reservoirs in the city’s 
water-supply system. The first task of 
this machine has been the cleaning of 
Macopin intake, a 32-m.g. reservoir with 
a surface area of 12 acres used as col 
lecting and settling basin on the Pequan 
nock watershed. Deposits in this basin, 
varying from a thin film to a 4-ft 
depth, have been causing turbidity of 
the water and sedimentation in the 
pipes. As the material is too inert to 
be removed by straight suction methods, 
the use of a suction and cutter dredge, 
supplemented by hydraulic equipment, 
was decided upon. Ease of dismantling 
was a factor in choosing equipment in 
order that subsequent transfer to other 
reservoirs might be facilitated. 

The hull of the dredge is made in two 
pontoon sections, to be bolted together 
in the water, and is light enough to be 
trucked to any land-locked water supply 


Small suction dredge with cutter 
equipment. 
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and strong enough to withstand frequent 
launching. Each section is 31 ft. long 
with a 14-ft. beam and 2-ft. draft and is 
trussed internally, Electrically welded 
steel is the material used. Joining these 
two sections gives a hull 31x7x3 ft. in 
size, upon which is mounted a full 6-in. 
suction of standard design. Manganese 
steel is used for the outer and inner 
casings of the dredge pump, and also 
for all working parts, because it was 
recognized that the dredge would neces- 
sarily pick up a number of fairly large 
boulders. The pump is directly con- 
nected to a 112-hp. six-cylinder gasoline 
motor and is designed and tested for 
1,250 g.p.m. against a 125-ft. total head. 

Hydraulic equipment consists of a 
gasoline-engine-driven pump delivering 
1,000 g.p.m. to three 14-in. nozzles at 
92-lb. pressure. This is driven by a 
six-cylinder 90-hp. gasoline motor. 
Equipment also includes 2,500 ft. of 
piping with necessary fittings. 

Other equipment includes a general- 
service centrifugal pumping unit with 
a capacity of 60 g.p.m. against a total 
head of 75 ft., driven by a 3-hp. air- 
cooled motor, and a five-drum winch 
powered by a four-cylinder gasoline 
motor. A similar motor drives the cutter 
equipment. The A-frame, spud frame 
and gallows frame of the dredge are of 
steel, and the wooden deckhouse is of 
sectional construction that can be dis- 
assembled readily. The discharge piping 
is 8 in. in inside diameter throughout 
and consists of fifteen 30-ft. pontoons, 
two pontoon elbows, two 10-ft. pontoons 
and 1,320 lin.ft. of 8-in. piping. 





Load Tests on Hardpan 


OIL-BEARING tests were required 

for a building at Lansing, Mich., 
when a change was made in the founda- 
tion design. The structure in question 
was the City National Bank Build- 
ing, a fifteen-story steel-frame structure 
88x67 ft. Pile foundations were planned 
originally, but adjacent buildings were 
found to be in such condition as to make 
piledriving hazardous on account of 
vibration and soil disturbance. A change 
was made therefore to a series of con- 
crete piers, built in open wells sunk 
through 15 ft. of water-bearing sand 
and 4 or 5 ft. of hard gumbo clay to 
a hardpan stratum. This hardpan con- 
sisted of a very stiff blue clay com- 
pressed almost to the character of a 
soft stone and heavily impregnated with 
sand and pebbles. 

As it was desired to determine the 
bearing capacity of the hardpan, tests 
were conducted under the direction of 
Prof. W. S. Housel, University of 
Michigan. Apparatus for the test con- 
sisted of a 12x12-in. post placed upon 
a steel plate on the hardpan and carry- 
ing a 60-ton hydraulic jack, upon the 
head of which rested the bottom beam 
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—;—;—+-Test No.3. 
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Settiement, Inches 


Load-settlement diagrams for tests on 
hardpan using three sizes of bearing plates. 


of a wooden bin which was held in 
position by vertical guides. 

Loading was increased in 2-ton in- 
crements at fifteen-minute intervals up 
to a total load of 92,000 lb. per sq.ft., 
deflection readings -being taken before 
and after each increase. Circular bear- 
ing plates were used under the compres- 
sion post, with areas of 1, 2 and 4 sqft. 
for the three tests, respectively. Settle- 
ment was measured by a lever arm de- 
vice which multiplied actual settlements 
by five and supplied an accuracy of 
0.01 in. The circular areas were tested 
under conditions of total confinement 
due to overburden, the plates being set 
at the bottom of 3-ft. holes having the 
same diameters as the plates. 

The slope of the load-settlement dia- 
gram was practically the same for the 
three test areas. This indicates, accord- 
ing to Prof. Housel, that bearing 
capacity is dependent only on the de- 
veloped pressure and that the perimeter 
effect is negligible. “The phenomenon 
of variation in bearing capacity with 
size of bearing area is dependent on the 
relative amount of boundary shear as 
compared to direct pressure acting over 
the contact area. If the amount of 
boundary shear is negligible, the load- 
settlement diagrams for various sized 
areas should very nearly coincide. Such 
are the results of tests on the bearing 
areas of 1, 2 and 4 sq.ft., as shown in 
the diagram. This coincidence of the 
relation between load and settlement for 
various areas means that footings may 
be designed for equal pressures and 
negligible differential settlement.” 

With the circular plate 1 sqft. in 
area, the deflection, or compression of 
the soil, increased steadily from 0.5 in. 
at about 26,000 Ib. to 2.2 in. at 92,000 
lb., the maximum loading. Taking 
70,000-Ib. pressure as a basis and allow- 
ing a safety factor of 24, a load limit of 
26,000 Ib. per sq.ft. at 0.5 in. defiec- 
tion was recommended for the piers. 
This limit of bearing capacity was se- 
lected as setting a maximum allowable 
change in slope of the load-settlement 
diagram, based upon the results of a 
number of other tests in which the bear- 


round plate 
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ing capacity limit had been measured 
In actual design, however, this loa 
limit was reduced to 20,000 Ib. 

For this bank building the architect. 
are Lee Black and Kenneth C. Black 
Lansing, Mich., with York & Sawyer 
New York, as consulting architects 
The Reniger Construction Co. has th 
general contract, and A. M. Woods is 
its superintendent. The building is 1 
be completed this month. 





Influence-Line Chart 
for Beam Design 


By Dana Young 


Structural Designer, United Engineers 
and Contractors. 
Philadelphia, Pa. 


an INTERESTING CHART fo: 
determining reactions, shears and 
moments in simple beams was described 
by the late Ernest McCullough in ENR 
May 14, 1931, p. 818. The writer has 
used a somewhat different type of chart, 
which is more general in its application. 

The chart, shown in Fig. 1, may be 
drawn on tracing cloth or scratched on 
a piece of celluloid. The lines radiate 
from point O and cut off equal segment: 
on line BH. Its use may best be illus- 


Graphic method of 
analyzing beam. 
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trated by an example. Consider the 
overhanging beam AC shown in Fig. 2. 
It is desired to find the reaction R,,. The 
influence line for R, is drawn, using any 
convenient distance d for unity. A 
horizontal line UU is drawn parallel to 
AC at this distance. The reaction due 
to the load at D is found as follows: 
slide the chart over the beam with the 
base BO directly over AC and place the 
chart so that the point E cuts 55 (or 
5.5) on the radiating lines. Then read 
the value 40 on the chart directly over 
point F. This is the magnitude of the 
reaction due to the load of 55 kips at 
point D. The letters D, E and F in 
Fig. 1 show the position of these points 
relative to the chart for the above case. 

In a similar manner the value of the 
reaction for each load is found. The 
sum of these values gives the total re- 
action. A uniform load may be handled 
as a concentrated load at its center of 
gravity. Where the influence line is 
below the beam, as it is to the right of 
R, in the example, the chart is inverted 
and placed between the beam and line 
U’U’. Values found in such cases are 
negative. 

For more accurate results it is ad- 
vantageous to have two or three charts 
drawn to different scales, using which- 
ever one best fits the load under con- 
sideration. It will be noted that such a 
chart can be used to determine any 
function or stress for which an influence 
line can be drawn. It applies to con- 
tinuous beams and to trusses as well as 
to simple beams. 





Sign Interpretation in 
Slope-Deflection Analysis 


By J. E. Lothers 


Associate Professor of Architecture, Oklahoma 
Agricultural and Mechanical College 


HE slope-deflection method of get- 

ting the moments at the ends of the 
members of a rigid building bent for 
a given loading is comparatively simple 
and widely understood. Publications on 
the subject are clear and easily followed 
up to the point of obtaining the moments 
together with their signs. However, 
the interpretation of these signs, after 
they are obtained, is not so simple, and 
available publications on the subject 
dismiss this question with a short para- 
graph that is not clear to the beginner. 
In an endeavor to make the subject of 
slope deflections clear to his students, 
the writer has evolved some rules and 
methods of procedure for the interpre- 
tation of the signs. (For a general 
discussion of the slope-deflection method 
the reader is referred to Bulletins 80 
and 108, Engineering Experiment Sta- 
tion, University of Illinois; or Studies 
itn’ Engineering Number 1, Research 
Publications of the University of Min- 
nesota. ) 
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Fig. 1 is a sketch of a simple bent for 
which the moments, together with their 
signs, have been computed. These signs 
may be interpreted as follows: 

To interpret the sign of an _ end 
moment, cut a section in the member 
near the joint at which the moment in 
question occurs. Next, consider the 
internal stress couple in the cut mem- 
ber on the joint side only of the sec- 
tion. For a positive moment this couple 
will tend to rotate in a clockwise direc- 
tion. Hence, if the moment in question 


b. 


. 
So 


fi) 
c Hco~-8086 ft lb 





LOS Ft 1b. 


Rigid building bent in which signs of 
bending moments are determined or vis- 
ualized by plotting the internal (heavy 
arrows) and external or resisting (light 
arrows) stress couples at each joint. 


is positive, place the arrows on this 
internal stress couple so as to cause it 
to rotate the joint side of the member 
(and hence the joint itself) in a clock- 
wise direction. Then the arrow that is 
pushing on the section and away from 
the joint will indicate compression in 
the fibers of the member on its side. 
The arrow that is pulling on the section 
and thus pointing toward the joint will 
indicate the tension side of the member 
and, therefore, the conventional side 
upon which to plot the moment. The 
above-mentioned couple is represented 
in Fig. 1 by means of heavy arrows. 
The resisting couple is next indicated 
on the opposite side of the section by 
means of light arrows, which, in con- 
junction with the heavy ones, show 
which side of the member is in tension 
(opposite pulling arrows) and which 
side is in compression (opposite pushing 
arrows). 

Consider the A end of member AB, 
Fig. 1. Man = +433.6 ft.-lb. Since 
the sign of this moment in the algebraic 
process of solution came out positive, 
a clockwise couple is called for and, 
accordingly, the heavy arrows on the 
joint side of the section are made to 
indicate clockwise rotation (couple ab). 
The resisting couple, cd, is next placed 
on the opposite side of the section. 
It is now evident at a glance that 
the two opposite pulling arrows, bd, 


indicate tension in the fibers on their 








side of the neutral axis, and the opposite 
pushing arrows, ac, indicate compres 
sion in the fibers of the other side. All 
the other end-moment signs are simi- 
larly interpreted. In Fig. 1 the mo- 
ments in every Case have been plotted 
on the tension side of the members. 

In practice the following shortcut 
may be used. It will be noted from 
Fig. 1 that, of the two heavy arrows 
constituting the first couple drawn at 
each section, the one pointing toward 
the joint is always on the tension side 
and indicates the conventional side on 
which to plot the moment. With a 
little practice a simple rotation of the 
pencil in the indicated direction of the 
heavy arrows will determine the tension 
side without sketching in either couple. 





Job and Office Notes 


Use or A CABLE as a saw proved an ex- 
peditious method of wrecking an elevator 
in St. Louis, Mo. The elevator was built 
of 2x4-in. timbers laid on their sides and 
spiked together. The cable was fed from 
a point on the boom of a crane over the 
top of each bin wall, down the inside and 
out through a hole in the bottom to the 


drum of a shovel. Using the drums of the 
machines, the material was quickly cut 
into lengths that could be handled by the 


shovel and then loaded directly on trucks. 
Sam Kraus, of St. Louis, was the con- 


tractor. 
2, 


. 

FouNDATION BoLts sometimes get bent 
during construction work, and, when 
straightened, the threads are so damaged 
that they will not take the nuts properly. 





In such cases the device illustrated has 
been found useful in refinishing the thread. 
A lug welded to a standard nut is fitted 
with a two-hole clamp, which holds a hard- 
ened rethreading tool. If the latter does 
not line up perfectly with the thread, a thin 
shim may be required. By running this 
assembly down the bolt, it is a simple mat- 
ter to restore the thread to usable condi- 
tion—Paut F. Berry, Alabama Power 
Co., Birmingham, Ala. 


& 


DAMAGE TO highway-maintenance equip- 
ment by collisions with motor vehicles has 
become so frequent in Wyoming that Z. E. 
Sevison, state highway engineer, has ordered 
all equipment to be painted a “circus 
yellow” to increase its visibility. It is 
hoped that this plan will reduce the num- 
ber of accidents. 











Letters to 


Incinerator Costs Require 
Analysis 


Sir—Articles like the one appearing 
in your issue of Dec., 1931, p. 1046, 
entitled “Winston-Salem Combines In- 
cineration of Garbage and Refuse” are 
always interesting. Incineration, like 
other forms of service in the municipal 
field, is a developing art, and if any 
municipality is so fortunate as to secure 
for itself an incinerator of outstanding 
efficiency, or if such incinerator has 
only average efficiency but is outstand- 
ingly economical in operating cost, then 
such municipality can be assured—as 


Emerson said of the man who could 
write a better book, preach a_ better 
sermon or make a better mouse-trap 


than his neighbor—the world will beat 
a pathway to its door. 

But before the great trek starts for 
Winston-Salem it may be pertinent to 
call attention to certain statements and 
data appearing in the article already 
mentioned. This done to clear up 
possible impressions that very likely 
were never intended’ to be conveyed. 

The statement that the three incinera- 
tor units have a tested capacity for 
handling 500 tons of combined garbage 
and refuse in 24 hours is a claim that 
exceeds any performance records that 
have come to the attention of the writer 
for plants of this design, and likewise 
exceeds any guarantee of capacity here- 
tofore made. If any such determina 
tion had been made in test, it would be 
highly interesting to know the condi- 
tions of the test and the character of 
the material that was disposed of, 

While the total tonnage of waste is 
not stated, it may be ascertained by 
dividing the total cost by the cost per 
ton, whiclt makes this 22,500 tons. By 
allowing 312 working days in the year 
the average daily delivery of garbage 
and refuse is found to be 72 tons, and 
further calculation shows the per-capita 
production to be 600 Ib. This in- 
formation that it is always desirable to 
have definitely stated. 

The plant investment of 
represents $3.80 per capita. 


1S 


is 


$286,000 
This unit 
cost is to be compared with like costs in 
various cities, and with an average for 


cities equipped for similar service, 
which I believe is about $1.50 per 
capita. 


The operating costs for incineration 
given 65.444c. per ton, which 
appears low enough-to compensate some- 
what for the excessive per capita cost 
of plant and equipment noted above. 
However, a little calculation shows that 
the rate per day per man is about $3. 
The maintenance cost appears to be 
based on actual disbursements for this 
account, which, with the plant in its 


are 


as 





the Editor 


first year of operation are usually low 
and therefore not representative of the 
average Over any extended period. But, 
dealing with the labor factor only and 
adjusting this to a rate corresponding 
to that obtaining in northern cities— 
say $5 per day—the cost for this item 
alone would be increased by $6,415, or 
28.5c. per ton, making the total labor 
cost on this comparable basis 71.3c. per 
ton instead of 42.778c., which not 
exceptional as operations go in well- 
equipped and efficiently operated plants. 

It stated that these costs carry 
nothing for fixed charges, such as 
interest and sinking fund, which, on the 
basis of an assumed life equal to the 
maturity of the bonds, would amount 
to 8 per cent of the cost of the plant, 
or $22,800 per year. This is resolvable 
into a cost of $1.01 per ton of material 
treated, to which there must be added, 
to get the total cost, $0.65444 plus 
$0.285 (for adjusted labor cost, to say 
nothing of the adjustments necessary to 
obtain a fair average of maintenance 
cost), producing a total cost of $1.9494, 
which is a higher total cost than obtains 
in many other cities. I. S. Osporn, 


Cleveland, Ohio Vice-President, The C. O 
Feb. 10, 193°. Bartlett & Snow Co. 


is 


1s 


Absolute Volume Proportioning 
of Concrete 


Sir—As the proponent of absolute 
volume as the basic measure of in- 
gredients in concrete mixtures and in 
the physics of concrete mixtures gen- 
erally, I wish to make a constructive 
criticism of Inge Lyse’s stress upon the 
importance of the weight ratios in his 
article entitled “Cement-Water Ratio by 
Weight Proposed for Designing Con- 
crete Mixes,” in Engineertirg News- 
Record, Nov. 5. 1931. 

Knowledge of the laws of concrete 
mixtures is limited and obscure when 
compared with that in other fields such 
as cement technology, metallurgy, ete. 
Although mam has employed concrete 
for possibly 10,000 years and reinforced 
concrete for 75 yéars, a law of the 
strength of mixtures (that involving the 
Abrams water-cement ratio) was not 
established until 1918. One explana- 
tion of this slow progress is that the 
ancients naturally employed the very 
rudimentary bulk volume as the basis 
of measure of aggregates and cement, 
and this ancient heritage has been hard 
to forget. Bulk volume is an indefinite 
measure, varying from 0.5 to 0.9 in 
actual (absolute) volume of respective 
solid ingredients. Lack of understand- 
ing of absolute volume as the basic 
measure of proportions is and has been 
the barrier to progress in concrete 
physics. 
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Some research workers, realizing 
futility of bulk volume, have tried w: 
proportioning. But weight is als 
indefinite measure, since it repre 
merely the attraction of gravity ex: 
upon the various ingredients; and 
specific gravities of the ingredi 
entering into concrete vary from 
than 1 for light-weight aggregat 
unity for water, to 2.7 for common | -- 
gregates, to 3.1 for portland cement «| 
to 5.0 or more for heavy aggrega 
Weighing is the most accurate mean 
measure, but, as a basis of mixture 1 
portions, it is meaningless except in 
far as it represents the absolute volu 
ot the ingredients, as in the case of | 
Lyse’s cement-water ratio by weight 

One of the great advantages of 
Lyse’s relation of strength to ceme 
water ratio by weight is that it reall) 
measures the effect of the absolute 
volume of cement in a unit volume oi 
water. As the specific gravities of ce- 
ment (of a given type) and of water 
are practically constant in each case 
the ratio of cement to water by weigh! 
is proportional to the ratio of cement 
to water by absolute volume for the 
corresponding strengths. Thus, using 
Abrams’ equation S = 14000/7'"/¢ and 
assuming that the specific gravity of 
the cement is 3.105, w/c == cubic feet 
of water per sack of cement = 62.4 Ib. 
of water per 94 Ib. of cement = cubic 
feet absolute volume of water divided 
by 0.485 cu.ft. absolute volume of ce- 


ment. In the accompanying table it is 

seen that C1//I/1 3.105Ca/IWVa, 
wire Ci. Wi CJW.s 

(Abrams) Strength (CW (Lyse) (Kitts) 
0.5 5,293 2.0 3.012 0.97 
1.0 2,000 1.0 1.507 0. 485 
2.0 286 0.5 0.753 0.2425 


which does not change the straight-line 
relation. The 3.105 is the specific 
gravity of the cement, and that of 
water is unity. 

Regarding the relative accuracy of 
the Abrams and Lyse equations, I am 
inclined to believe that the slight curve 
of the Abrams equation, when C/H’ is 
used instead of IV/C, is more true to 
the facts, for, starting with C/IV = 0 
and making increments of cement to 
water, the strength first increases at an 
increasing rate up to a certain concen- 


tration of cement, after which it in- 
creases at a decreasing rate. This lat- 


ter decreasing rate from C1/IV1 = 
0.75 to 3.0 is covered by the Abrams’ 
curve. However, a straight line through 
the practical limits of C1/W1 = 1.3 
and 2.8, respectively, would not at any 
point depart appreciably from the 
Abrams curve. In any event, the one 
empirical equation is a very valuable 
adjunct of the other in the solution of 
the many unknown relations demand- 
ing solutions. 

It will be found that use of the abso- 
lute volume as the basic measure of 
characteristics of materials and propor- 
tions of mixtures simplifies the whole 
subject of the physics and technology 














3? 
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of concrete mixtures, gives simple and 
convenient methods of analysis and cal- 
culation and is the only available basis 
of predetermination of yield, density, 
mortar content, etc. With this ap- 
preciated, there will no longer be a 
barrier to scientific knowledge of the 
laws of concrete mixtures. 

Mr. Lyse has made a_ much-needed 
and very useful discovery in concrete 
physics, and this lengthy discussion is 
made with grateful appreciation of his 
valuable contribution. 


Josepu A. Kuirts, 
Consulting Concrete Technologist. 
San Francisco, Calif., 
Jan. 9, 1932. 


A Successful Toll Bridge 


Sir: I was interested in noting in 
your Dec. 24, 1931, issue the editorial 
entitled “It Can Be Done.” In 1928 
we underwrote the first mortgage bonds 
and debentures of the Tacony-Palmyra 
Bridge Co., which was incorporated to 
construct, own and operate a highway 
toll bridge across the Delaware River 
between Tacony, North Philadelphia 
and Palmyra, N. J. It was expected 
that this bridge would be completed and 
put in operation on Jan. 1, 1930. As 
a matter of fact, construction work was 
finished and the bridge was opened for 
traffic in the middle of August, 1929. 
It has been in successful operation ever 
since. 

We feel that this is one of the out- 
standing privately owned vehicular toll 
bridges in this country, occupying a 
practically unique position among proj- 
ects of this kind. Gross and net earn- 
ings in 1931 before depreciation in- 
creased 23 and 29 per cent, respectively. 
over 1930. Net earnings of $456,493 in 
1931 were more than 2.3 times the ag- 
gregate annual interest requirements on 
the first mortgage bonds and debentures 
outstanding. Total vehicular traffic in 
1931 amounted to 1,740,096 vehicles, 
compared with 1,396,020 vehicles in 
1930, an increase of 24.6 per cent. The 
trafic for 1931 was in excess of the 
estimate that the engineers (Modjeski, 
Masters & Chase) made prior to the 
construction of the bridge for the year 
1936. KENNETH S. May. 


Boston, Mass., 


Vice-President, 
Jan. 21, 1932. 


Arthur Perry & Co. 


The T-Flange Girder 


Sir—The writer has been interested 
in both the article “T-Flange Girders 
for Heavy Service” by Messrs. Weis- 
kopf and Pickworth (ENR, Oct. 29, 
1931, p. 686) and the letter “T-Flange 
Girders” by James E. Geissberger 
(ENR, Feb. 11, 1932, p. 226). An im- 
portant difference between them is the 
greater range obtained by the use of 
angles in the W-P girders as part of the 
flange. The net section of a T-flange 
cut from a 36-in. 300-Ib. I-beam with 
two 8x8xl}-in. angles is 72.8 sq.in. 


With the angles omitted and two 1ys-in 
holes in the stem, the net section of the 
T is 41.9 sq.in. The use of angles 
necessitates fewer coverplates. It often 
eliminates coverplates, which is an ad 
vantage where a clear flange without 
rivet heads is desired. Also by the use 
of angles a greater web-rivet capacity 
can be developed. The web rivets oi 
the W-P girders are in four shears in- 
stead of two, as in those shown by Mir. 
Geissberger. Fewer rivets are thus 
required. A concentrated load can be 
brought more directly into the web 
plates. If four web plates are used, the 
web rivets are in six shears. 

It is doubtful if three lines of rivets, 
as shown in the stem of the T of Mr. 
Geissberger’s girder (Fig. 3), are ever 
needed. Two lines of 1-in. rivets closely 
spaced are sufficient to develop the 
shearing value of the thickest stem 
rolled—that cut from a 36-in. 300-lb. 
I-beam. 

Mr. Geissberger mentions the diffi- 
culty of straddling columns when it is 
necessary to use twin girders. If it is 
practicable to turn 90 deg. the column 
of his Fig. 2, this difficulty can be made 
to disappear. The webs of the girders 
can then frame into vertical connection 
angles on the outer side of column 
flanges. 

The girders shown in the numbers 
of Bautechnik, utilizing a web plate 
welded to the stem of a T-flange, and 
those shown by Mr. Geissberger, using 
two web plates and T-flanges, have un- 
doubted merit, the latter being an ad- 
vance over the German girders. The 
writer believes that a new departure 
superior to the others is given by 
Messrs. Weiskopf and Pickworth. 


New York City, Ropins FLEMING. 


Feb. 19, 1932. 


Testing Machines of the Bureau 
of Standards 


Sir—In the article in Engineering 
News-Record, Feb. 11, 1932, p- 217, 
describing the 4,000,000-Ib. Southwark- 
Emery universal testing machine now 
being installed at the University of 
California, some clerical error has led 
to an incorrect statement concerning the 
large testing machines at the Bureau 
of Standards. The U. S. Bureau of 
Standards in Washington is equipped 
with three large machines: 

1. A horizontal machine, 2,300,000-Ib. 
capacity in compression and 1,150,000-Ib. 
capacity in tension, taking a 33-ft. speci- 
men in compression and a 27-ft. specimen 
in tension. 

2. A vertical universal machine of 
600,000-Ib. capacity, taking 30-ft. speci- 
mens in compression and 24-ft. specimens 
in tension and transverse specimens up 
to 200,000 Ib. on a span of 25 ft. 

3. A vertical compression testing ma- 
chine of 10,000,000-Ib. capacity, taking 
a specimen 24 ft, long. This machine 
is equipped with an auxiliary girder, 


making possible transverse tests up to 
1,000,000 Ib. on @ span of 22 ft 

L. J. Bri 
Washington. D. ¢ Bureau of Standars 
Feb. 20, 1932 Depart 1 { Com 4 


Superelevation Transition 


Sir—Reference is made to Engin 
ing News-Record, Jan. 7, 1932, p. 17, 
in Which Oscar V. Hanson describes the 
use of the reverse-parabolic curve to 
the pavement edge profile in) supe 
elevation transition for pavement. A] 
though this form of transition is still 
in use in many states, I believe a great 
many will dispute claims of its sup 
riority. 5 

Observation, experiment or reason 
will show that the average motorist will 
when approaching or leaving a circulat 
curve, make a very close approximation 
to a constant-change-of-curvature spiral 
by virtue of his changing the angle ot 
his guiding wheels at a constant rate 
Apparently easement cures should be 
used on all but the flattest circular 
curves. In any case the superelevation 
transition should be the same. From 
some experience in the construction ot 
both types and comparisons made by 
traveling over both types, it occurs to 
the writer that a proportional-parts (01 
straight-line) transition with = short 
parabolic curves at each end to eliminate 
the “dip” or “bump” is the most sat 
isfactory form of 
transition. 

In general, the transition profile 
should have a slope of not to exceed 
0.75 per cent with respect to the original 
grade, in which case short parabolas of 
75 ft. or less are sufficient. 

For a superelevation designed for re- 
sonable speeds it would seem that a 
transition length of only 100 ft., for a 
20-ft. pavement would be inadequate for 
any but the flatter horizontal curves, re- 
gardless of the type of the transition 
used and the location of the pivot point 
on the superelevated section. The limit 
of slope given above would indicate a 
straight-line transition length of from 
150 to 300 ft. for a 20-ft. pavement re 
volved about the inner edge when super- 
elevated for 35 m.p.h. on curves up to 
7 deg., which superelevation is cer- 
tainly not excessive in view of present 
trends in motor car manufacture. The 
straightline transitions should first be 
computed from zero to a maximum at 
the P. C. and the P. T. of the circular 
horizontal curve, and then the short 
verticals introduced with P. I’s at either 
end of this straight-line transition. If 
the work is at all times under the super- 
vision of a capable inspector, these 
short vertical curves may be “eyed in” 
by form setters without entering into 
grade computations or staking, since the 
mid-ordinates will be } in. or less and 
this type of transition affords ease of 
computation and staking, comparable to 
any now in use. : 


Neosho. Mo 
Feb. 22, 1932 


superelevation 


J. Casn Bripcer. 
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NEWS OF THE WEEK 





Federal Road-Loan 
Bill Is Passed 
By the House 


REAKING over party lines, the House 

of Representatives on Feb. 27 by a 
vote of 205 to 109 passed the Almon bill 
authorizing the appropriation of $132,500,000 
for emergency highway construction to in- 
crease employment. The bill provides that 
$120,000,000 be apportioned to the states 
to be spent before June 30, 1933, and to be 
repaid in a term of ten years, and that 
$12,500,000 be applied to improving 
national park highways, trails and bridges, 
and roads on Indian reservations. The 
refund to the federal government by the 
states is to begin in 1938 by deductions 
during the following ten years from the 
regular federal-aid highway appropriations. 

Two amendments were made to the bill. 
One prohibits convict labor and the other 
provides that labor shall be paid the pre- 
vailing wage scale in the various com- 
munities as of March 31, 1931. 

The bill now goes to the Senate, where 
it is expected to have much opposition. 
Should it pass that body opinion in Wash- 
ington is that the bill faces a veto by the 
President. This opinion is based on a 
statement issued by the Secretary of Agri- 
culture Hyde criticising the bill. In his 
statement Secretary Hyde declares that 
the bill has more of the aspects of the 
pork-barrel than of relief from unemploy- 
ment. He declares that the money pro- 
vided will give employment directly to only 
about 35,000, while “by — extracting 
$132,000,000 additional funds from agri- 
culture and industry we shall impose still 
further strain upon the country and shall 
deprive more people of employment in- 
directly than we can employ directly.” 

-, 


~~ 


Engineers and Architects Agree 
on Law Changes in New York 


Two bills have been introduced into the 
New York State legislature to amend those 
sections of the education law that relate 
to the licensing of engineers and registra- 
tion of architects. The bills represent the 
result of extended negotiations between the 
licensing boards of the two professions, 
carried forward with the cooperation of 
the department of education, and now have 
the unanimous approval of both boards 
and of the New York State Society of 
Professional Engineers and the Council of 
Registered Architects. 

The bills are designed to end the differ- 
ences that have disturbed relations between 
the two professions for some time, by 
placing both as nearly as possible on a 
par as to fundamental educational require- 
ments. The definitions of what constitutes 
the practice of architecture and of engi- 
neering have been rewritten, the latter to 
make it clear that it covers the design and 
construction of buildings—a point about 


which much of the controversy centered. 
To eliminate another point of contro- 
versy, the engineers’ law has been changed 
to include the definite requirement that all 
engineers who are licensed hereafter must 
have a knowledge of building design and 
planning. 


a 


No Money for Louisiana 
Highway Certificates 


Holders of certificates of indebtedness 
of the Louisiana highway commission 
maturing March 1 will continue to hold 





them unpaid, according to A. P. Tugwell, 
chairman, who says that favorable weather 
has so advanced contract work that rev- 
enues accruing from automobile license and 
gasoline taxes have been diverted from the 
general highway fund to prevent default. 
Mr. Tugwell said such default would re- 
lease bonding companies and obligate the 
highway commission to an_ unthinkable 
extent. The commission has $12,000,000 
outstanding certificates. Last October it set 
aside $4,000,000 to meet partial payments 
on contracts, but this sum was inadequate. 
The commission expects to sell $35,000,000 
of bonds March 15 with which to redeem 
certificates and continue work. 





Hetch Hetchy Employees Accept 


Bond Payment Plan 


N ORDER to keep construction opera- 

tions going on the Hetch Hetchy project, 
the city of San Francisco had to make 
further readjustments in financing present 
work on this project. Because of bond 
market conditions Hetch Hetchy bonds re- 
mained unsold and funds were so badly 
depleted that shutting down of the Coast 
Range tunnel operations was imperative 
unless some arrangement ,could be made 
by which the bonds could be used in pay- 
ment of wages. As a result of a proposal 
by the city, 2n agreernent has been reached 
with the 1,300 men working on the Coast 
Range tunnels, whereby they accept city 
bonds in payment of wages through the 
organization of the “Hetch~Hetchy Bond 
Purchase Syndicate.” This organization 
consists of all engineers, office staff and 
laborers on the Hetch Hetchy project. 

The plan of operation is for the syn- 
dicate to purchase any or all of the 
$1,500,000 44 per cent Hetch Hetchy bonds 
which were offered for public sale and 
now remain unsold. A committee has been 
named to represent the syndicate and carry 
out the purpose of the agreement. The 
committee is authorized to borrow money 
and offer the whole or any part of the 
bonds purchased as security and to repay 
such loan from any money received. 

According to the plan, the bank buys the 
bonds from the city at par, thus giving 
the city cash to pay the wages of the 
employees. The bank then sells the bonds 
to the syndicate at a 10 per cent discount. 
The employees in turn contribute 10 per 
cent of their monthly salary to the syn- 
dicate, which will provide a fund to protect 
the bank for the 10 per cent discount on 
the bonds. The plan will be in operation 
from Feb. 1, 1932, to July 1, 1932, at 
which time the syndicate will dispose of 
the bonds at the then current market price. 
Any profit between the 10 per cent paid to 
the bank and the sale price of the bonds 
on July 1 will be divided pro rata among 
the employees. Any loss resulting from the 
syndicate operations will be charged 
against the fund provided by the 10 per 
cent contribution by employees. 

The voluntary action by the employees 
in accepting this plan and purchasing the 





bonds automatically relieved the employees 
of the contribution of one day’s pay per 
month to the city’s unemployment relief 
fund. In reaching this agreement at least 
1,300 men will continue steady employment, 
while, if the plan failed and work had to 
be discontinued, they would have been out 
of work. The firms which have been sup- 
plying material for this project are also 
accepting bonds in payment. 
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Los Angeles to Vote on 
$34,400,000 Bond Issue 


The board of water and power commis- 
sioners of Los Angeles, Calif., has adopted 
a resolution of intention to ask voters at 
the city election to be held May 3 to 
approve a power bond issue of $34,400,000. 
The board's resolution instructs the city 
attorney to prepare the necessary resolution 
requesting the city council to submit the 
proposition to voters on the ballot. 

The bond fund requirements are listed 
as: $17,500,000 for a transmission line 
from Hoover Dam, $11,240,000 for a steam 
plant at Wilmington, and necessary exten- 
sion and betterments to the existing electric 
system, $5,660,000. 


a 
New York City’s 20-Mile 
Water Tunnel Holed Through 


The last heading in the New York City 
aqueduct No. 2 was holed through on 
Feb. 22. The tunnel extends for 20 miles 
from Hill View reservoir in Yonkers to 
Fort Hamilton Park in South Brooklyn, 
passing under the boroughs of the Bronx, 
Queens and Brooklyn at depths from 400 
to 700 ft. below the surface. It was 
driven from nineteen shafts. More than 
75 per cent of the concrete lining has been 
placed and work is well along on placing 
of riser pipes and control works in many 
of the shafts. Present indications are that 
the tunnel will be completed more than a 
year ahead of schedule. Patrick McGovern, 
Inc., has the contract for the entire work, 
totaling $43,000,000 


















Vv 
, 


] 
iu 





Wisconsin Society May Join 
Municipal Engineers 


Amalgamation of the Engineering Soci- 
ety of Wisconsin with the American Society 
of Municipal Engineers, as a local chapter 
of the latter, was a radical proposition 
made by T. Chalkley Hatton at the recent 
annual meeting of the Wisconsin society, 
at Madison, Wis., with the result that a 
letter ballot is to be taken. 

Among the papers and reports delivered 
at the meeting was one by the committee 
on materials stating that refinements in the 
practice of making concrete, as developed 
in the highway materials laboratory of the 
University of Wisconsin, saved the state 
$322,560 on pavement construction during 
1931. For coarse aggregates from different 
parts of the state proportions are varied 
to suit the character of the material, with 
a considerable saving in cement. 

The Wisconsin typhoid death rate during 
1931 was down to 0.7 per 100,000, as shown 
by L. F. Warrick, sanitary engineer for the 
state board of health. Recent developments 
in water purification in the state have been 
the control of tastes and odors by means of 
chlorine-ammonia treatment and the use 
of activated carbon, providing better aera- 
tion and mixing facilities for coagulants at 
filtration plants, and improving the chemi- 
cal characteristics of water supplies 
through the installation of iron and man- 
ganese removal and water-softening equip- 
ment. Wisconsin now has a total of 299 
municipalities or communities provided 
with public waterworks systems. 

Surveying problems brought out much 
discussion, particularly in regard to the 
proper monumenting of new plats. One 
group favored marking every corner of 
every lot and the critical points on curves, 
while another group contended for the 
monumenting of block corners only. 

A registered attendance of 138, or 40 per 
cent of the membership, was considered 
surprisingly good in view of business con- 
ditions. Officers elected include: president, 
H. C. Webster, civil engineer, Milwaukee, 
Wis.; vice-president, Prof. G. L. Larson, 
University of Wisconsin; secretary (re- 
elected), Prof. R. S. Owen, University of 
Wisconsin, Madison, Wis. 
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Engineers Named 
to Make Study of 
Flood Control 


HREE eminent engineers are to com- 
prise a board which will be in charge 
of a review of the engineering features of 
the Mississippi flood-control project. The 
chairman is Col. Harley B. Ferguson, 
in charge of the South Atlantic Division 
for the Corps of Engineers. The other 
military member of the board will be Col. 
George R. Spalding, division engineer for 
the upper Mississippi Valley. The board 
will have a civilian member in the person 
of Anson Marston, dean of engineering at 
Iowa State College and past-president of 
the American Society of Civil Engineers. 
Riley J. Wilson, chairman of the flood- 
control committee of the House of Rep 
resentatives, was advised March 1 by the 
secretary of war of the appointment of 
this board, which was created under a 
resolution written by Mr. Wilson and 
adopted unanimously on Jan. 29 by the 
committee on flood control. The resolu- 
tion provides for a review of the engi- 
neering features of the project, with a 
view of determining what changes or modi- 
fications should be made. 

The secretary and administrative officer 
of the board will be Capt. John Paul Dean, 
now at New Orleans. While the resolution 
does not limit the study, it is known that it 
will be devoted largely to the considera- 
tion of an increase in the carrying capacity 
of the main river below the Arkansas and 
to the study of the problems in _ the 
Atchafalaya Basin. 
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New Garbage Incinerator 
for Portland, Ore. 


A garbage incinerator with a capacity of 
150 tons in sixteen hours, has been ordered 
by Portland, Ore., for its second in- 
cinerator unit and is to be installed on 
the new 300-acre site north of St. Johns. 
The D.-N. Corp. was awarded the con 
tract for the installation at $131,432. Three 


OLD BASCULE BRIDGE WILL GIVE WAY TO VERTICAL LIFT SPAN 


This double-leaf bascule span carrying Mich- 
igan Ave. over the Buffalo River at Buffalo, 
N. Y., built in 1896, is to be replaced by a 
vertical-lift bridge of greater load capacity 
and longer span. The bascule is of the 
Brown type, with counterweights rolling on 
curved tracks on the approach spans. The 
new bridge was designed by Edward P. 


Lupfer, consulting engineer, in cooperation 
with John T. Mockler, acting city engineer. 
The contract, at $509,000, was awarded to the 
Wisconsin Bridge & Iron Works, Milwaukee, 
Wis., which firm built the old structure 36 
years ago, as described in detail in Engineer- 
ing News-Record of Aug. 19, 1897, p. 125. 
This photograph was taken in 1896. 


’ - 
circular turnace units of AU-ton apacity 
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each with preheating devices are to com- 


prise the installation. 

A special feature of the new incinetr 

the arrangement for ash handling, the 
ash being automatically fed to trucks, 
which will dump it on low-lying swampy 
land included in the 300-acre site 

Part of the original $300,000 authoriza 
tion for incinerators is still available for 
the possible installation of a third unit 
the southeastern section of the city, whic 
if it is installed, will materially reduce the 
average length of haul. 
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Air-Mapping Patents Pooled 


Incorporation of the Institute oi 
Photogrammetry, Inc., as a patent holding 
company in the aerial photographic map 
ping field is announced. The new concern 
has acquired among others Patent 1,331,978, 
held by Brock & Weymouth, on which 
patent this firm brought suit against the 
Fairchild Aviation Corp. The new con 
cern has licensed both Brock & Weymouth, 
Inc., and Fairchild Aerial Surveys, Inc., 
under all the patents it owns and controls 
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Materials Handling Institute 
to Hold First Meeting 


The newly organized Materials Handling 
Institute, representing manufacturers of 
conveying and handling apparatus, will 
hold its first regular meeting May 2 at 
Philadelphia in conjunction with the mate 
rials handling division of the A.S.M.E. 
The industry has been divided into the fol 
lowing groups: (1) hoists and cranes, (2) 
gravity conveyors, (3) continuous convey 
ors, (4) bulk, portable and pneumatic con- 
veyors, (5) floor trucks, (6) lift trucks 
and portable elevators, (7) industrial 
tractors and trucks, (8) transmission 
apparatus, (9) locomotive and crawler 
cranes and industrial locomotives, (10) 
monorail apparatus, (11) accessories. The 
president of the institute is Frank E. Moore, 
president, Mathews Conveyor Co., Elwood 
City, Pa. 
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Hoover Dam Notes 


Practically no progress was made in the 
41x56-ft. tunnels at Hoover Dam during 
the week ended Feb. 20. Work during 
the week was confined largely to unwater- 
ing the diversion tunnels and removal of 
silt and muck carried into the tunnels by 
the flood in the Colorado River which 
reached its peak Feb. 12. The maximum 
flow of the river was 57,000 sec.-ft. 

. = > 

Trimming operations in the tunnels were 
resumed. Excavation for the removal of 
the invert sections of the diversion tunnels 
was started Feb. 19 at the inlets of tun 
nels No. 1 and No. 2. Driving of the 
7x10-ft. pilot bores in the inclined spillway 
tunnels was continued. Sixty feet of prog- 
ress was made during the week on the 
Nevada inclined tunnel. Thirty feet of 
work was done in the Arizona tunnel 

Secause of the flood it was possible at the 
end of the week to utilize only 1,400 of the 
3,000 employees. 

* = 

Since Aug. 1, 7.32 inches of rain has 
fallen in Las Vegas. The average annual 
rainfall there is 2.75 in. 
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New Move Started 
to Stimulate 
More Public Works 


ECOGNIZING that all the efforts of 
the committees set up to provide relief 
work for unemployed engineers are being 
put to nought by the present movement to 
stop or greatly curtail all public-works 
construction, the Professional Engineers 
Committee on Unemployment, New York, 
has set up a subcommittee to determine 
means for stimulating public construction. 
The committee, known as the Committee 
on Construction Legislation, is headed by 
Malcolm Pirnie and John P. Hogan. 
After a study of the present situation 
in regard to public construction the com- 
mittee has come to the conclusion that the 
problem is a national one, that cities and 
counties and to some extent states are 
unable to finance much public construction ; 
that if an effective amount of work is to 


be undertaken it must be financed by a 
federal agency similar to the Reconstruc- 


tion Finance Corp. 


Because of the national aspect of this 


problem the committee has held informal 
discussions with 
American Legion and the American Fed- 
eration of Labor to determine whether 
the plans it is formulating will tie in with 
those of either of these two large organi- 
zations, both of which have indorsed an 
enlarged program of public works. It is 
the committee’s belief that engineers can 
provide a definite program of public works 
now held up but ready to be put under 
way at short notice. 


Iowa Engineers Discuss 
Governmental Problems 


Municipal and governmental policies 
were dealt with in a series of papers at 
the annual meeting of the Iowa Engineer- 
ing Society, held at Cedar Rapids, Iowa, 
jointly with the lowa section of the Ameri- 
can Society of Civil Engineers and the 
annual surveyors conference. 

In a paper on “Engineers and Tax Prob- 
lems” L. M. Hintgen, chief engineer of 
Sioux City, argued that a more equitable 
adjustment of the tax burden is essential 
before further extensive public improve- 
ments can be successfully worked out. P. 
I’. Hopkins, city manager of Mason City, 
stated that ten cities in Iowa have the city 
manager system. A paper by G. M. Griffith 
on “County Government and*the Engineer” 
pointed out that the return of many coun- 
ties to day-labor methods of construction 
is due to refusal of county supervisors to 
employ adequate engineering service and to 
vigorous sales campaigns by equipment 
manufacturers. As the value of engineer- 
ing service is being determined by adver- 
tising for bids, the question was raised as 
to haw engineers can expect to be treated 
as professional men while they insist upon 
classifying their services as a commodity. 
Much interest was evident as to the action 
of counties in calling for bids for engineer- 
ing services and a resolution was passed to 
the effect that bidding for such work is 
unethical. 

\ new system of intercepting sewers for 
Cedar Rapids was described by Howard R. 





representatives of the 
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LOCOMOTIVE COMPLETES 100,000-MILE TEST 


After operating on fourteen different railroads 
since it was put into service in April, 1930, 
the first locomotive ever to be equipped with 
anti-friction bearings recently pulled into the 
Seattle terminal of the Northern Pacific Rail- 
road at the termination of the run which com- 
— its initial test period of 100,000 miles. 

uring the test period it operated from coast 
to coast under every conceivable condition of 
climate, temperature, terrain and trackage, 
hauling the heaviest freight trains and the 
fastest passenger trains. It was in service 
on the New York Central; Pennsylvania; 
Chesapeake & Ohio; Erie; New York, New 


Haven & Hartford; Boston & Maine; Dela 
ware & Hudson; Lackawanna; Lehigh Valley: 
Nickel Plate; Chicago & Alton; Missouri 
Pacific; Chicago, Burlington & Quincy, and 
the Northern Pacific. During the entire test 
period not a single instance of bearing trou 
ble was recorded. Tests show that the anti- 
friction bearings increase locomotive tractive 
effort considerably when starting trains. The 
locomotive was designed by the Timken 
Roller Bearing Co., Canton, Ohio, and was 
built by the American Locomotive Co., New 
York City, to demonstrate the ability of the 
locomotive with anti-friction bearings. 





Green, while J. D. Wardle reported that 
there is a movement to obtain a repeal of 
the sewer rental law at the next meeting 
of the legislature. 

Officers for 1932 include: president, G. 
M. Griffith, county engineer, Iowa City; 
vice-president, J. R. Maher and C. C. 
Williams; secretary (reelected), J. S. 
Dodds, Iowa State College, Ames, Iowa. 
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Railroads Protest Changes 
in Illinois Bridges 


Proposed requirements of changes in 
four railroad bridges over the Illinois 
Waterway to give 110-ft. channel width 
and a headroom of 47 ft. instead of the ex- 
isting 20 to 28 ft. headroom are opposed by 
the railways as unnecessary and unduly 
expensive. These changes are proposed by 
the federal government, which has taken 
over the unfinished waterway from the 
State of Illinois. For the barge traffic 
which this 9-ft. channel is designed to carry 
a 20-ft. headroom is considered ample. 
The greater height would be needed by only 
a few steamers of the old type with tall 
smokestacks, and these the railroads claim 
could pass the bridges with hinged smoke- 
stacks and lower pilot houses. At a public 
hearing in Chicago before representatives 
of the U. S. Engineers, the total cost of 
reconstruction was estimated at $2,335,000 
and $1,690,000 for fixed and lift bridges, 
respectively, while operation of the latter 
would amount to nearly $40,000 annually. 

Similar opposition is made by seven 
railroads to proposed requirements for 
alterations to bridges over the Chicago 
drainage canal, which is the approach to 
the waterway. Here 25-ft. headroom and 
200-ft. channel are to be required, while 
the railroads consider 184 ft. and 120 ft. 
as ample, or two 60-ft. channels. at center- 
pier bridges. The city objects to the 
25-ft. headroom in view of its possible re- 
lation to future fixed bridges over the Chi- 
cago River. 





Twin Cities Agree on Plans 
for Sewage Disposal 


The Metropolitan Drainage Commission 
of Minneapolis and St. Paul on Feb. 13 
accepted the recommendations of J. A. 
Childs, chief engineer, supported by the 
consultants, Frederick Bass, University oi 
Minnesota, and A. S. Milinowski, consult- 
ing engineer, St. Paul, to locate the main 
interceptor along the so-called St. Anthony 
Ave. route through St. Paul. This inter- 
ceptor will be a 14-ft. tunnel carrying al! 
the Minneapolis sewage and part of St. 
Paul’s sewage to the proposed site of the 
treating plant at Pigs Eye Lake, lying 
south of St. Paul, a lake which has now 
disappeared because of the Hastings Dam. 
This tunnel will be approximately 200 ft. 
below the residential portion of the city. 

The legislature of 1931 established a 
metropolitan drainage district consisting of 
Minneapolis, St. Paul, South St. Paul and 
Newport with provisions for the issuance 
of bonds, letting of contracts, etc. This 
legislation was vetoed by Gov. Olson in 
the last days of the session on the ground 
that it was unfair to Minneapolis (ENR, 
April 30, 1931, p. 743, and June 18, 1931, 
p. 1025). It is now expected that the com- 
mission will have complete plans to present 
to the 1933 legislature and that construction 
will proceed immediately after the enact- 
ment of an enabling act, which has practi- 
cally been agreed upon by the two cities. 
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W. D. Coolidge Receives 
Washington Award 


For the many important electrical devel- 
opments by William D. Coolidge, of the 
General Electric Co., the Washington award 
for 1932 has been conferred upon him by 
a commission repesenting the five largest 
engineering societies. The presentation 
was made at Chicago Feb. 24 at a special 


meeting of the Western Society of 
Engineers. 
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Baltimore’s Smoke Control 
Advisory Board Named 


Mayor Jackson, of Baltimore, has sent 
to the city council for confirmation the 
names of five men to serve on the unsal- 
aried advisory and appeal board authorized 
by the city’s smoke-control ordinance, 
which goes into effect May 13. The board 
is designated by the ordinance as “an 
agency for adjudicating the various tech- 
nical and economic problems that occur 
in the formulation of the type and kind 
of supervisory control to be exercised by 
the commissioner for smoke control over 
new and remodeled installations of com- 
bustion equipment in so far as the emis- 
sion of smoke to the atmosphere is con- 
cerned.” It will act as an appeals body 
in disputes between smoke-control officials 
and those affected by rulings of these 
officials. 

Prof. A. G. Christie, of Johns Hopkins 
University, is preparing specifications on 
which tests are to be conducted to deter- 
mine fitness of candidates for an eligibie 
list from which an assistant commissioner 
and inspectors are to be appointed. Norman 
W. Hill is acting commissioner of the 
smoke control bureau, which is a unit of 
the city’s department of public works. 
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Tunnel Under Vancouver 
Nearly Completed 


The Canadian Pacific Railway Co.'s 
4,600-ft. tunnel under the city of Van- 
couver, B. C., between Burrard Inlet and 
the company’s yards at False Creek will 
hole through early in April and will be 
completed by June at the present rate of 
progress. The concrete lining has been 
completed 3,304 ft. in from the east portal. 
Concrete footings are in place 276 ft. in 
advance of the lining. Excavation to grade 
has now been completed 3,840 ft. in from 
the east portal. 

The Northern: Construction Co., Ltd., and 
J. W. Stewart, Vancouver, are doing the 
construction, the cost of which is estimated 
at $1,750,000. 


Engineers Discuss 
Drainage and 
Flood Control 


oon . and economic aspects 
of hydraulic matters involving public 
interests and policies were prominent at the 
2lst annual meeting of the National Drain- 
age Conservation and Flood Control Con- 
gress, held recently at Louisville, Ky. 
Small attendance was in marked compari- 
son with former large meetings. The 
presidential address by B. F. Williams, 
state reclamation engineer of Texas, re- 
viewed briefly the status of such prospects 
as the Colorado River (Hoover Dam), the 
Atlantic and Gulf intracoastal canals and 
the Rio Grande negotiations with Mexico, 
together with some Texas developments in 
drainage and flood control. 

Protection of Pittsburgh from floods by 
the Pymatuning reservoir and dam was 
described by E. K. Morse, of the Pennsyl- 
vania Water and Power Resources Board. 
Amout 25,000 acres have been purchased, 
of which 16,700 acres will be submerged. 
Clearing and other preliminary work is 
being done by day labor as a relief project. 
The earth dam and its spillway will be 
2.400 ft. long, with a height of 25 to 50 ft. 

Effects on drainage districts and river 
towns by the creation of a 9-ft. channel in 
the Mississippi above St. Louis were dis- 
cussed by C. H. Young, consulting engi- 
neer, Muscatine, lowa. The 26 dams will 
raise the pool levels 8 to 14 ft., causing 
damage due to backwater, seepage, obstruc- 
tion of gravity outlets and increased cost 
of pumping. These burdens, Mr. Young 
argued, should not be laid upon towns and 
drainage districts without compensation, 
but legal difficulties make such compensa- 
tion seem doubtful. Conflicting interrela- 
tions of drainage, flood control and inland 
navigation were reviewed by J. A. Harman, 
consulting engineer, Peoria, Ill., who took 
the Ohio, Mississippi and Illinois rivers as 
examples. 

Financing of public drainage indebtedness 
by the federal government was advocated 
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FLOATING DRYDOCK TOWED FROM ENGLAND TO NEW ZEALAND 


The Wellington, New Zealand, harbor board’s 
floating drydock has reached its destination 
after 166 days at sea in a 13,627-mile tow 
from the Tyne River, England, where it was 
built. The course was through the North 
Sea, English Channel, Bay of Biscay, Straits 


of Gibraltar, Mediterranean Sea, Suez Canal, 
Red Sea, Indian Ocean, Arafua Sea and 
Tasman Sea. The voyage began on July 15, 


1931, and the dock was towed into Welling- 
ton harbor Dec. 28, 1931, and placed in 
position on the following day 





by E. V. Willard, Minnesota state commis 
sioner of drainage and waters, who out 
lined a bill now in Congress for the reliet 
ot dramage and irrigation 
government loans. Conservation work 
the Indiana state department of conser 
tion, as presented by Denzil Doggett, 
sistant includes 
construction and forestry, with problems « 
providing safe and adequate water supplies 
in the state parks and forest areas. Cause 
and effects of the severe drought conditi 
of 1930 were discussed in a paper by C. R 
Knowles, superintendent of water servic 
Illinois Central R.R 

Engineers are 
officers elected. The president is EK. \ 
Willard, state water and drainage c 
missioner, St. Paul, Minn.; vice-presic 
are ©. C. Kulicka, drainage engineer 
Greenville, Miss., and L. Mims, Freeport 
Tex.; directors, Denzil Doggett, assistant 
state engineer, Indianapolis, Ind.; Fk. M 
Bruner, U. S. district forester, Louisville 


districts b 


state engineer, 


reserve 


prominent amon 


KY: W. G. Potter, state drainage eng 
neer, Chicago, Ill, and B. F. Wiltia 
state reclamation engineer, Austin, Tex. 
the treasurer is FE. G. Jacques, Americar 
Steel & Wire Co., Kansas City, Mo.: sé 
retary, T. W. Vinson, Louisville, K 
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Los Angeles County to Build 
Bridges to Aid Flood Control 


The board of supervisors of Los Angeles 
County, Calif.. has voted appropriations 
totaling $350,000 for bridge construction 
in connection with county  flood-control 
projects. Twenty-three permanent wooden 
bridges will be constructed across Big 
Tujunga Wash, the mouth of Big Tujunga 


Canyon, at a cost of $35,000 E. C. Eaton, 
district flood-control engineer, recom- 
mended the construction as a means of 
treater utilization of water spreading 


grounds at the canyon’s mouth. At present 
it is possible to spread about 20 acre-ft. 
of water at a time, more than this causing 
flooding of roadways. With the proposed 
bridges in service, spreading may be in- 
creased to about 200 acre-ft. 

From flood-control reserve funds $315,000 
Was appropriated for construction of a rail- 
road bridge across the flood-diversion chan- 
nel east of Southgate, south of Los Angeles 
The funds will be replaced with next year’s 
state flood-control appropriation. Part of 
the cost of the railroad bridge, estimated 
at $465,000, will be paid by the Union 
Pacific Railroad. 
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Mineral Research Program of 
Illinois Geological Survey 


A program of mineral research has been 
inaugurated by the Illinois State Geologi 
cal Survey under the leadership of M. M 
Leighton, chief of the division. The pro- 
gram provides for a complete scientific 
investigation into the composition and 
potential economic possibilities of all min- 
eral and rock substances occurring in 
Illinois, and also for the study of pro- 
duction and movements of mineral mate 
rials both into and out of the state, and 
of all possible tgarketing opportunities 
The Survey's staff has been greatly en- 
larged in order to pursue the researches 
which will be carried on in the new mineral 
research laboratories of the University of 
Illinois at Urbana ‘ 
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Regional Plan for North Jersey 
Is Recommended 


In its annual report to the governor 
and legislature of New Jersey the state 
regional planning commission recommends 
creation of a proposed North Jersey 
Metropolitan Regional District, including 
eight counties, with a borrowing power 
of $80,000,000, which would’: finance an 
elaborate public-works program. Enact- 
ment at the present legislative session of 
the regional district bill and reference of 
the whole question to the north Jersey 
voters at the fall election are advised. 

Public works which the commission says 
are greatly needed are: a unified north 
Jersey water-supply system to serve all 
municipalities on equal terms, a compre- 
hensive metropolitan system of sewerage 
and drainage, a modern rapid-transit sys- 
tem connecting north Jersey pepulation 
centers with one another and with Man- 
hattan, and reclamation development and 
utilization for industrial and_ residential 
purposes of 40,000 acres of waste marsh. 

In order to settle all doubts as to the 
constitutionality of the proposed measures, 
the commission recommends reference to 
the voters of a proposed constitutional 
amendment empowering the legislature to 
create intermunicipal and intercounty im- 
provement and public-works districts. 
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Committee Formed to Study 
Street Maintenance 


Representatives of nine nation-wide 
organizations of public-works officials and 
research agencies convened in Detroit in 
January during the annual convention of 
the American Road Builders’ Association 
to initiate an intensive study in street main- 
tenance economics. George B. Sowers, 
commissioner of engineering and construc- 
tion of Cleveland, Ohio, and the represen- 
tative of the American Road Builders’ 
Association on this committee, was elected 
chairman. Other members of the commit- 
tee and the organizations they represent 
are: 

C. C. Ludwig, Albert Lea, Minn., Inter- 
national City Managers’ Association; H. M. 
Waite, Cincinnati, National Committee on 
Municipal Standards; J. E. Root, Cincin- 
nati, Ohio, American Society of Civil Engi- 
neers; P. L. Brockway, Wichita, Kan., 
American Society of Municipal Engineers ; 
Robert B. Brooks, St. Louis, International 
Association of Public Works Officials; 
Carl H. Chatters, Detroit, Mich., Inter- 
national Association of Comptrollers and 
Accounting Officers; William J. Locke, 
San Francisco, American Municipal Asso- 
ciation; Robert M. Goodrich, Duluth, 
Minn., Governmental Research Association. 

Standard methods of controlling street 
maintenance operations, for measuring the 
amount of work done and its cost, of ac- 
counting for expenditures and of preparing 
street maintenance work programs and 
budgets will be formulated as an aid to 
street maintenance engineers. One of the 
first activities of the committee will be to 
design a record and cost system to aid 
city officials in determining when streets 
should be repaved. A model appropri- 
ation and accounting scheme will be devel- 
oped to aid street maintenance engineers 
in avoiding overexpenditure of city appro- 
priations. 

The work of the committee, which has 
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been named the National Committee on 
Street Maintenance Economics, is financed 
and. staffed jointly by the American Road 
Builders’ Association and the Research 
Committee of the International City Man- 
agers’ Association. P. F. Sewart, National 
Press Building, Washington, D. C., and 
Donald C. Stone, 923 East 60th St., Chi- 
cago, are jointly in charge of the staff of 
this committee. 
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Washi ngton Notes 


By Paul Wooton 
Washington Correspondent 


es ORDER tto carry on public building 
work at as high a rate as possible, the 
House appropriations committee has 
allowed an increase over last year in the 
total amount to be made available to the 
supervising architect’s office for the fiscal 
year 1933. Last year the total appropri- 
ation was $107,415,930. In reporting out 
the treasury department appropriation bill 
the committee has raised this amount to 
$133,406,930. A cut of $12,785,840 was 
made, however, under the estimates of the 
budget bureau. 

In setting aside $108,000,000 for sites 
and construction of buildings, the com- 
mittee has limited the amount that may be 
spent in the District of Columbia to 
$15,000,000 and specifically prohibits the 
use of any of the funds in reconstructing 
the State, War and Navy Building or for 
commencing work on the apex building in 
the triangle area. 


Scope of Public Building Work 


Statistical information submitted to the 
committee shows that as of Jan. 1, 1932, 
142 projects had been completed at a total 
cost of $44,101,569. There are 293 proj- 
ects under contract either in whole or in 
part at present, to cost when completed 
$235,368,700. Specifications are now being 
drafted or jobs are on the market for bids 
on 72 projects involving a cost of $30,487,- 
500. In addition, the office of the super- 
vising architect is now drawing plans for 
106 projects which altogether will cost 
$13,866,900. Plans are also being prepared 
by private architects for 156 projects 
to cost $124,775,023. 


Glass-Steagall Act 


The Glass-Steagall emergency banking 
bill passed differs from both the Senate 
and the House bill. It extends the priv- 
ilege of borrowing individually on. non- 
eligible paper to banks having not more 
than $5,000,000 capital; the original pro- 
posal excluded all banks with more than 
$500,000 capital. The $5,000,000 limit will 
exclude only 70 banks, all in cities where 
it will be relatively easy to form a five- 
bank group. The bill also requires the 
approval of only five members of the 
Federal Reserve Board for loans, instead 
of the original unanimous vote and the 
later approval of six members. By amend- 
ing the federal reserve act provisions with 
regard to collateral the emergency bill 
makes it possible for banks to meet an 
internal currency drain, or a drain on gold 
from abroad, without putting member banks 
into debt. 

The effect of the legislation is to allow 
banks that are members of the Federal 
Reserve System to pledge securities other 
than eligible paper. There is a penalty 
rate and other special safeguards in the 





new legislation. It authorizes the use oi 
government securities as collateral agains: 
Federal Reserve notes. This latter provi- 
sion simply corrects a flaw in the origina! 
act. When the act was drafted its fran 
ers foresaw the possibility of a time whe: 
there would not be enough gold. For tha 
reason they provided for the suspension oi! 
the reserve requirement in an emergency. 
It seems never to have occurred to them, 
however, that there might .come a_ tim: 
when there would be a shortage of eligibl 
paper which would necessitate the impound 
ing of large additional amounts of gold 
above the 40 per cent reserve requirement 
of the law. Because of the shortage oi 
commercial paper it became necessary t 
increase the gold reserve to nearly 80: per 
cent of the outstanding currency. It took 
this law to authorize the Federal Reserve 
Board to release any part of the gold 
reserve. 


What the R.F.C. Has Done 


In less than a month after Congress 
established it, the great national credit bank 
represented by the Reconstruction Finance 
Corp. was set up and in operation, and 
the last emergency application had been 
handled. A week later all accumulated 
applications had been acted upon and the 
work put on a current status. 

Many of the applications for loans which 
were being pressed when the board was 
organized have since been withdrawn. 
Many of the earlier loans already have 
been repaid. In one instance a bank bor- 
rowed a million dollars and repaid the 
loan five days later. When it became 
apparent that the bank was able to meet 
certain pressing demands being made upon 
it, confidence was restored and _ sufficient 
money to conduct all business became avail- 
able from other sources. The total num- 
ber of applications is materially less than 
had been expected. The greatest surprise, 
however, has been the relatively few emer- 
gency applications that have had to be 
handled. 

The board requires a total personnel of 
some 200 persons. A considerable propor- 
tion of that number had to be drafted 
from other agencies because of specialized 
knowledge. As a consequence it had only 
150 places to fill from those who applied 
for’ employment. There were more than 
40,000 applications for those 150 places. 


New Orleans Reassured 


New Orleans interests are insisting on 
substantial compliance with the provision 
of the flood-control program which speci- 
fies that the floodwaters of the Mississippi 
River shall not exceed 20 ft. on the Car- 
rollton gage. Because the lines of three 
railroads and a main, highway still are 
occupying their original positions on the 
floor of the Bonnet Carré spillway, the 
secretary of war and the chief of engi- 
neers are not anxious to incur the damages 
which will result were the spillway oper- 
ated at this time. For that reason they 
are not willing to promise to open the 
spillway the minute a stage of 20 ft. is 
attained. 

Both Secretary Hurley and Gen. Brown 
have given assurances that the spillway 
will be opened if any danger threatens 
New Orleans. Gen. Brown has made 
arrangements to be on the scene should 
it become evident that there will be a stage 
in excess of 20 ft. This could happen 
only as a result of unusually heavy rains 
in the Yazoo or Red river basins. 
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Brief News 


TEACHERS OF ENGLISH in engineering 
colleges of the United States are invited 
to a special school to be held July 11-28 
at Ohio State University, Columbus, Ohio. 
The school is sponsored by the Society 
for the Promotion of Engineering Edu- 
cation. 


An Inyuncrion has been granted by 
the New Jersey court of chancery upon 
application of the state board of health 
restraining the city commissioners of 
Asbury Park from discharging improperly 
treated sewage into the Atlantic Ocean 
after April 1. 


ExpeNbITUuRE of $5,000,000 for a build- 
ing program has been approved by the 
board of trustees of the College of Puget 
Sound, Tacoma, Wash. The program will 
cover a ten-year period and $2,000,000 is 
now available. 

SevEN ENGINeerRS, the entire staff on 
the payroll of Santa Monica, Calif., were 
to be laid off Feb. 27. This action was 
made necessary, according to Howard 
Carter, city engineer, by lack of work 
under existing retrenchment conditions. 
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Personal Notes 


Roy K ern, chief engineer of the Oregon 
state highway department for the past 
eleven years, has resigned and has been 
succeeded by R. H. Batpock, his former 
principal assistant. 


GeorceE B. Sowers, commissioner of en- 
gineering and construction of Cleveland, 
Ohio, has been dismissed by Mayor Miller 
in a reorganization of departments follow- 
ing the recent rejection of the city man- 
ager form of government. 


Perer C. BULLARD, major, 
Engineers, has been relieved from duty 
in the office of the district engineer, Duluth, 
Minn., and has been assigned to the Gen- 
eral Staff School at Fort Leavenworth, 
Kan., as instructor. 


Wirtram D. Beers, secretary of the 
Utah-Colorado river commission, has been 
appointed city engineer of Salt Lake City, 
to succeed Harry C. Jessen. Mr. Beers 
formerly was state engineer and engineer 
for the state road commission. 


Georce W. Futter, of New York City, 
consulting engineer and former vice-presi- 
dent of the American Society of Civil En- 
gineers, has been chosen first vice-president 
of the Engineering Foundation. 


R. C. Terreir, of Bedford, Ky., has 
been appointed engineer of tests in the 
laboratory of the Kentucky state highway 
department, succeeding R. C. Haff, of 
Mount Vernon, who resigned last fall. Mr. 
Terrell was chairman and engineer of the 
first highway commission of Kentucky and 
for several years was engineer of the 
Oklahoma highway department. 


The firm of Robert Sayre Kent, Inc., 
consulting engineers, Brooklyn, N. Y., an- 
nounces additions to its directorship as 
follows: FREDERICK SIEFKE, as vice-presi- 
dent and manager: Joun H. Mriier, as 
secretary and chief engineer; Epwarp E. 
CHAPIN, as assistant treasurer and chief 
chemist. 
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Obituary 


Howarp Epwarp BoarpmMan, Dudley 
professor of railroad engineering in the 
Yale graduate school, died of pneumonia 
on Feb. 28 at his home in New Haven. 
Mr. Boardman was the first incumbent of 
the professorship, the purpose of which 
was to instruct graduate students in meth- 
ods of meeting the railroad problems 
caused by new fields of competition. In- 
struction of students had not yet started, 
Prof. Boardman having devoted the first 
months of his incumbency to thorough 
study of the situation. Prof. Boardman 
was born in Meriden, Conn., in 1879, and 
was graduated from Sheffield scientific 
school of Yale in 1899. In 1900 he joined 
the engineering forces of the Pennsyl 
vania Railroad, and from 1902 to 1909 was 
engaged in the construction of the tunnels 
for that railroad under the Hudson River 
From 1909 to 1912 he was with the Mis- 
souri Pacific Railroad and from 1912 to 





SOCIETY CALENDAR 


AMERICAN RAILWAY ENGINEERING 
ASSOCIATION, annual convention, Chi- 
cago, March 15-16. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting, Atlantic 
City, June 20-24. 

AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, annual convention, Yellowstone 
National Park, July, date to be fixed. 

AMERICAN WATER WORKS ASSOCI- 
ATION, annual convention, Memphis, 
Tenn., May 2-6. 


AMERICAN WELDING 
nual meeting, New York City, April 
27-29. 

CONCRETE REINFORCING STEEL IN- 
STITUTE, eighth annual meeting, March 
7-9, Atlanta, Ga. 

NEW ENGLAND SEWAGE WORKS AS- 
SOCIATION, annual meeting, Boston, 
April 25. 


SOCIETY, an- 


MICHIGAN ENGINEERING SOCIETY at 
its annual meeting at Kalamazoo, Mich., 
Feb. 22-23 elected: president, George M. 
Ames, Grand Rapids; vice-president, 
C. M. Ziegler, deputy state highway com- 
missioner, Lansing; secretary, Andrew 
Lenderink, consulting engineer, Kalama- 
zoo, Mich. 


NATIONAL ASSOCIATION OF BUILD- 
ING TRADES EMPLOYERS, 228 North 
LaSalle St., Chicago, will hold a meeting 
at St. Louis, Mo., March 25. 


NEW YORK STATE SOCIETY OF PRO- 
FESSIONAL ENGINEERS held its 
winter meeting at Albany, N. Y., on Feb. 
27 with 106 members present. The 
greater part of the meeting was devoted 
to the consideration of legislation affect- 
ing the profession, chiefly extensive 
amendments to the engineer license law, 
to indorsing bills designed to continue 
essential services such as stream gaging 
and to expressing opposition to cuts in 
appropriations for public works. Pres- 
ent estimates indicate that 600 engineers 
and 200 architects will be thrown out 
of work by cuts now ordered in appro- 
priations. Despite unemployment in the 
profession, the society had an increase 
in membership during the year of 333, 
bringing the total to 1,938. Charters 
were granted to two new chapters, Rens- 
selaer County and Schenectady County. 


ONTARIO GOOD ROADS ASSOCIATION 
held its 30th annual convention in Toronto 
Feb. 24-25, with an attendance of about 
400. The association went on record as 
approving an additional tax on gasoline. 


WESTERN SOCIETY OF ENGINEERS, 
Chicago, has nominated officers for 1932- 
1933: president, D. J. Brumley, chief 


engineer of Chicago terminal improve- 
ments, Illinois Central R.R.; vice-presi- 
dents, H. B. Gear, Commonwealth Edison 
Co.; C. C. Whittier, 
Co., and 
engineer. 


Robert W. Hunt 


Leigh S. Keith, consulting 





\ires as chiet 

\ires Wester 
Railway in the construction of tunnel 
for passenger and freight trains and a 
subterranean station in the city He 1 
turned to the United States in 1916 a 
became engineering assistant to the ¢ 
eral valuation counsel of the New \ 
Central Railroad, remaining 
1923, when he became president and tre: 
urer of Foster Merriam & Co., of Merid 
Conn., and later construction engineer 01 
the Boston & Maine Railroad 


1916 was in Buenos 
ant engineer of the Buenos 
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Ciirrorp RICHARDSON, an authority on 
asphalt and from 1900 to 1910 in practice 
in New York under the name of the New 
York Testing Laboratory, 
in Paris, aged 75 He had 
laying asphalt pavements in many cities 
in this country and abroad and for m: 
years was expert for the Asphalt 
Co. and other companies 


died on Feb Ss 


charge 


Barber 


Orro von GELDERN, consulting engi 
and president of the Mechanics Institute 
of San Francisco, died on Feb. 17 at his 
home in San Francisco. Mr. von Geldern 
was born in Germany 79 years ago and 
went to California in 1864. He was asso 
ciated with many engineering projects in 
California. He was a consulting engineet 
in the construction of the Sacramento-San 
Juan reclamation project and = supervised 
the construction of the San Pedro break 
water in Los Angeles harbor. Mr. \ 
Geldern was an ex-officio member of the 
board of regents of the University of Cali 
fornia and vice-president of the California 
Academy of Sciences. 





HENNING FERNSTROM, retired civil engi- 
neer, died in Norfolk, Va., Feb. 26 at the 
age of 75. Mr. Fernstrom was born and 
educated in Sweden, but came to this coun 
try in 1880. After working as a draits- 
man in an engineer's office in Boston he 
became assistant engineer in the construc- 
tion of the Minnesota & Northwestern 
Railway's bridge across the Mississippi 
River at St. Paul. From 1885 to 1890 
he was chief engineer of the Chicago Great 
Western. In 1901 he was made principal 
assistant engineer of the New York Central 
& Hudson River Railroad and in 1905 
became chief engineer of the Virginian 
Railway, a position which he held until his 
retirement in 1927. 


GeorceE E. Hiactns, of Syracuse, N. Y., 
a graduate in civil engineering from Cor- 
nell University, died suddenly on Feb. 25 
in his 70th year. Mr. Higgins was in the 
city engineer’s office in Syracuse during 
1888-89 and since that time had been in 
general civil engineering practice in 
Syracuse. 

Georce E. Letcuton, of Montreal, pres- 
ident of the Canadian Steel Society and 
the British Manufacturers Association, died 
on Feb. 23, aged 54 years. Mr. Leighton 
was born in England and was graduated 
at Sheffield University as an engineer. 


WiiiraM T. WALKER, construction super- 
intendent, Northern States Power Co., died 
of uremic poisoning Feb. 25 at Grand 
Forks, N. D. Mr. Walker was born in 
1874 and was graduated from the Uni- 
versity of Kansas in 1897. He became 
associated with the Byllesby Engircering 
& Management Corp., of which the North- 
ern States Power Co. is a unit, in March 
of 1910 and since that time had been active 
as construction superintendent for a num- 
ber of projects. 


















Wood Block Flooring Built Up 
in Flexible Strips 







nison-Wright Co., Toledo, Ohio. 
blocks in this flooring, another of the com- 
pany’s Kreolite line, are laid with the 
tough end grain up, and are treated with 
a waterproofing preservative, a colorless 
and odorless oil. Manufactured from 
properly dried yellow pine, the blocks are 
bound together in flexible strips with the 
metal wire trusses in such a way that the 
individual units cannot become loose and the 
surface cannot become rough. The wires 
binding the blocks into strips fit into 
grooves cut in the sides of the block. In 
another grove, cut below the first, are 






















placed metal splines which bond adjacent 
strips. A smooth, durable floor is pro- 
vided by laying strips in mastic over a 





smooth concrete base. The light color of 
the new-type flooring will be desirable 
where former blocks treated with a dark 


creosoted oil have not been attractive. 
























Wood 


block 
(A) Wire truss winding individual blocks 


flooring bound in 





strips. 








into flexible strips. (B) Metal splines 
provide bonds for adjacent strips. 
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Zero-Pressure Rubber Tires 






A zero-pressure rubber tire especially 
for tractors and trailers has been designed 
by the B. F. Goodrich Rubber Co., Akron, 
Ohio. The tire is of all-rubber construc- 
tion and is designed with an air chamber, 
although no air pressure is used. It is 
built with a wide tread to provide maxi- 
mum traction. It is claimed the new tire 
will give a constant traction over any type 





























Wood blocks bound together by wire 
trusses into strips 6 ft. long form a new 
type of flooring introduced by the Jen- 


The 


Construction Equipment 
and Materials 


of soft ground or through mud and in addi- 
tion provide a cushioning effect that deadens 
all jars and impacts. The new tire was 
developed to meet the need of a tractor 
tire that would give more traction than 
solid tires, a tire without the hazards of 
pneumatics, and a tire that would not be 
barred from the highways. 
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Larger Tractor Added to 
Caterpillar Line 


The Caterpillar Tractor Co., Peoria, IIL., 
has enlarged its former model 60 into a 
new model 65, which becomes the largest 


tractor in the Caterpillar line. The old 
model 60 has been discontinued. The new 
Caterpillar line, entirely rebuilt or im- 





The 65 is a new size in the 
Caterpillar line. 


proved, includes: the Diesel, the 65, the 50, 
the 35, the 25, the 20, the 15 and the high 
clearance models. 
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Steel Plate Highway Crossing 


Heavy ribbed plates of cast semi- 
steel have been developed for highway rail 
crossings by the Ramapo Ajax Corp., 230 
Park Ave., New York City. The plates 
may be installed in single or multiple track 
crossings. The installation is made up of 
approach plates on the outside of the run- 
ning rails and two center plates between 
the running rails, the center plates bearing 
on an added center rail, which may be of 
any section scrap rail. Signal operations 
on the railroad is not interfered with, as 
the plates are fully insulated. The plates 
rest on insulating shims on the base of the 
rails and are also fastened to the ties by 
screw spikes. They are of such weight 
that any one plate can be handled by two 
men, and the entire crossing can be set 
in place by an ordinary construction crew 
in three or four hours. 


Semi-steel plates for highway crossings. 
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New Equipment in Brief 


Bucket Loader Repairs—The Geor: 
Haiss Mfg. Co. is now equipping its Hai 
excavator and its series of heavy-du: 
loaders with paddles to which can be bolt: 
renewable tips. This new feature elim 
nates the necessity of replacing the enti: 
manganese steel feeding paddle wh 
worn, as the inexpensive tips restore t! 
paddle to full length and can be replaced ; 
often as necessary. 

Herringbone Gears—Murray Iron Worl 
Co., Burlington, Iowa, announces the 
velopment of high-speed herringbone gear 
suitable for use in connection with ge1 
erators, pumps and fan drive motors, stean 
turbines or oil engines as drivers. Thes¢ 
gears are suitable for speeds from tl 
lowest up to 5,000 r.p.m. and horsepower 
from 100 to 3,000. They are made i; 
double or single reduction units, wit! 
complete lubrication and cooling systems, 
the gear faces being lubricated by mean 
of oil sprays and the bearings having 
forced lubrication. 


Clay Blocks—The Sayre & Fisher Bric! 
Co., Sayreville, N. J., has developed a 
clay block as a new load-bearing unit 
Tests were made at Rutgers Universit) 
showing that the compression strength oi 
the clay block is more than 4,000 Ib. per 
sq.in. of gross area. As the base of th 
block is 66 sq.in., one block, weighing 16 
Ib., can withstand a load of 264,000 Ib. 
The blocks are of cellular construction, 
12 in. long, 5 in. high and 53 in. wide. 
They are suitable for foundations, backing 
walls, building walls, piers and columns 
and retaining walls. 


Tautline Cableway—Sauerman Bros., 438 
South Clinton St., Chicago, has added a 
tautline cableway to its line of cableway 
excavating equipment. The new cableway 
is adaptable to either stationary or mov- 
able head and tail towers. 


New Type Clamshell Bucket—The Well 
man Engineering Co., Cleveland, Ohio. 
which has recently taken over the G. H. 
Williams Co., of Erie Pa., announces a 
new Williams Champion cleanup-rehandler 
clamshell bucket. The new bucket com- 
bines the digging power of the standard 
Williams Champion with the speed and 
snap of the Williams rehandler and the 
long reach of the Williams scraper. It 
has the Williams power arm combination 
of lever and block and tackle, giving faster 
rehandling by developing high digging 
power with minimum cable overhaul. The 
bucket is available in eight from 
3 to 3 cuyd. 


Timing Control for Welding Service— 
A new timing device for spot, projection 
and other forms of resistance welders has 
been developed by Cutler-Hammer, Inc., 
238 North Twelfth St., Milwaukee, Wis. 
The manufacturer claims extremely ac- 
curate timing control of the welding 
operation. Use of an electronic tube makes 
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Cross-section of Goodrich zero- 
pressure tire. 
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eossivle an accuracy of better than a frac- 
tion f a second, and the device has an ad- 

‘ystable range up to 16 seconds. This new 
tube timing welder control is said to 
eliminate all guesswork on the operator’s 
part, enabling unskilled operators to pro- 
duce successful welds and practically to 
eliminate rejects and throwouts. It re- 
quires a very small mounting space and 
operates on 110 to 550 volts a.c., 25 to 60 
cycles. 

Steel Tapes —The Lufkin Rule Co. 
Saginaw, Mich., has introduced two new 
steel tapes known as the Crescent and 
Junior Crescent tape-rules. These tape- 
rules provide the practical combination of 
the utility of a rule with the accuracy 
and convenience of a pocket steel tape. 
Although the tapes automatically wind up 
in chromium steel cases like the ordinary 
steel tape, the blades are especially formed 
to make them stand rigid for straight 
measuring. They will also conform to 
curves and irregular shapes. The Cres- 
cent Junior comes in 4- and 6-ft. lengths, 
and the Crescent is a 6-ft. tape of heavier 
design. 

Snow Scraper—The Pneu-Hydro Road 
Machinery Co., Cadillac, Mich., now has 
a snow blade attachment for its pneumatic 
road planer which attaches to the under 
side of trucks. The blade is made in 
8-, 10- and 12-ft. sizes and will handle 
snow up to 8 and 10 in. deep. It is operated 
by compressed air. 

Electric Erasers—An electric erasing 
machine so small that it is held between 
the fingers is now made by the Charles 
sruning Co., Inc., 102 Reade St., New 
York City. The instrument is only 5 in. 
long and weighs but 14 oz. 

New Electrode for Welding Aluminum 
—The Lincoln Electric Co., Cleveland, 
Ohio, announces a new electrode for weld- 
ing aluminum which will be known as 
“Aluminweld.” The new electrode is a 5 
per cent silicon aluminum alloy and can be 
used for welding sheet or cast aluminum. 
It is designed for either metallic or car- 
bon arc welding. It is provided with a 
coating which prevents excessive oxidation 
and will dissolve any aluminum oxide that 
might be formed. 

Welder Tip Adaptor—The Linde Air 
Products Co., 30 East 42d St., New York, 
has recently added to its line of Purox 
welding apparatus the Purox 11-to-00 tip 
adaptor which can be used to increase the 
range of usefulness of the Purox No. 11 
welding torch. By means of the new tip 
adaptor it is now possible to use the stems 
and tips of the Purox No. 00-D aircraft 
welding torch and the stems and tips of 
the Purox No. 00 welding and lead burn- 
ing torch on the Purox No. 11 welding 
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torch, thus enabling a welder who has only 
an. occasional light welding job to use the 
correct welding tips for this small work. 


Full-Revolving 3-Yd. Shovel 


A full-revolving convertible shovel, crane 
and excavator with {-yd. bucket capacity 
and a crane capacity of 5 tons, with con- 
vertibility including clamshell, dragline, 
skimmer, trench hoe and other attachments, 
is a new product of Bay City Shovels, 
Inc., Bay City, Mich. The machine weighs 
1314 tons equipped as a shovel. Standard 
shovel boom length is 15 ft. with an op- 
tional 17-ft. boom if desired. The crane 
boom length is 30 to 35 ft. The machine, 
known as model B, is identical in pattern 
and design with the heavy-duty Bay City 
i-yd. and l-yd. models. It is offered with 
optional McCormick-Deering or Hercules 
power. The g-yd. rig is equipped with all 
the features incorporated into the larger 
models, including chain crowd, heavy unit 
cast body, unit cast revolving machinery 
table, and frictionless bearings. 





Convertible shovel and crane of j-yd. 
capacity. 


—_—g-—— 


Paver Made Faster and Heavier 


The new 1932 Multi-Foote paver, an 
nounced by the Foote Co., Inc., Nunda, 
N. Y., weighs 20 tons, 3 tons of weight 
having been added due to increased size of 
parts, resulting in greater rigidity and 
longer life. The entire paver has been 
speeded up, starting at the loading skip, 
which is now raised in 84 seconds, to the 
boom bucket, which travels at increased 
speed. The superstructure has been rede- 
signed with a lowered boom support and a 
one-man top for loading skip which can be 
lowered quickly for shipment or to pass 
under viaducts. Hinged construction in the 
superstructure eliminates all bolts. The 
chassis, skip hoist, transmission, boom and 
bucket have all been enlarged and strength- 
ened 


The 1932 Multi-Foote paver. 
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New Publications 


Tractors—Numerous and varied 


appl 
tions of tractors in construction wo 
agriculture, industrial haulage, road 1 
tenance and snow clearing are shown 
24-p. bulletin 60° « the CATERPILLA 


of 
TRACTOR Co., Peoria, Il. 


Asphalt Plants—A new catalog describ 
ing two-fire asphalt plants, both portable 
and stationary, cold-mix asphalt plant 
drier-coolers and combination hot and cold 
mix asphalt plants and mixers has bee 
issued by the F. D. Cummer & Son 
Keith Bldg., Cleveland, Ohio 

Concrete Curing Curing of 
with “Concrete Special” silicate of soda 
described in 16-p. bulletin 31 issued by the 
Philadelphia Quartz Co., Philadelphia. 


concrete 


Gearmotors—Gearmotors, consisting of 

speed reducers compactly combined with 
induction motors into general purpose unit 
drives, are the subject of a new pub 
lication, Leaflet 20536, issued by the West 
inghouse Electric & Mfg. Co., East Pitt 
burgh, Pa. 
_ Roller Chains—The Jeffrey Manufactur 
ing Co., Columbus, Ohio, describes its com- 
plete line of steel thimble roller chains in 
a new 48-p. catalog No. 525. Complete 
engineering data on this type of rollet 
chains are given in the catalog, 


Promal Metal—The Link Belt Co., Indiar 
apolis Ind., is distributing a new rook 
No. 1250, devoted to Promal casting: 
Promal, a metal originally developed for 
Link-Belt's own use in manufacture of 
conveying and power transmitting chains, 
is now available in casting form. The 
new booklet shows its various applications 
and gives comprehensive description of its 
qualities and technical data concerning it. 


Cement-Lined Cast-Iron Pipe - The 
American Cast Iron Pipe Co., Birmingham, 
Ala., has: issued a 16-p. booklet devoted to 
the advantages, manufacture and installa- 
tion of cement-lined cast-iron pipe. The 
catalog contains a table of adjusted values 
of the coefficient C applicable to Williams 
and Hazen’s hydraulic tables. The value 
for © of 145 has been established as con 
servative for modern cement-lined cast 
iron pipe. But since the value of C for 
this type of pipe has been determined for 
the actual inside diameter of the lining 
allowance must be made for the reduced 
area before it is applicable to Willian 
and Hazen's hydraulic tables, which ars 
based on nominal pipe diameters. 





Steam Line Equipment—The 1932 cata 
log of the American District Steam Co 
North Tonawanda, N. Y., covers this com 
pany'’s line of specialties and accessorie 
for underground steam and hot water 
lines. 


Street Cleaners—A 10-p. booklet of the 


Elgin Corp., 501 Fifth Ave., New York, 
and Chicago, describes in full the model D 
Elgin motor street sweeper. This machine 


cleans a path 9 ft. wide at a speed of 
miles per hour. 

Washing Equipment Sulletin No. 1471 
issued by the Allis-Chalmers Mfg. Co., Mil 
waukee, Wis., describes the full line of 
stone scrubbers, sand washers, log washet 
in revolving drums, screw and vibrating 
screens, 

Automatic Pump Control—A 4-p. book 
let issued by the Electric Controller & Mtz 
Co., 2606 East 79th St., Cleveland, Ohio, 
describes automatic pumping control equip- 
ment and its installation. 


Illumination—The General Electric Co., 
Schenectady, N. Y., has published several 
pamphlets describing floodlighting for out 
door construction, floodlighting monuments 
and memorials, floodligkting for estates 
and homes, illumination of parks and il- 
lumination of gun clubs and tennis courts. 


Gears and Gear Blanks—Fabroil and 
Textolite gears -and gear blanks are 
covered in two pamphlets issued by the 
plastics department of the General Elec- 
tric Co. 

Road Graders—The Austin-Western Road 
Machinery Co., 400 North Michigan Ave., 
Chicago, has published new bulletins de- 
scribing two of its line of road graders. 
The Austin 101 leaning wheel grader is 
described in bulletin 1238 and the Austin 
77 six-cylinder dual-drive motor grader is 
covered in bulletin 1239. 

Bortz Bits—Bulletin 85-RA, issued by the 
Sullivan Machinery Co., 400 North Michi- 
gan Ave., Chicago, describes the Sullivan 
‘“‘Ready-set” bortz bits for diamond core 
drills. The bulletin includes the use of 
small African bortz for setting core drill 
bits, the development of “round shoulder” 
bits set with bortz and the Sullivan bortz 
bits for core drill use. 
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Business Side of Construction 





Contract Letting 
Shows Drop in First 
Two Months of 1932 


Contracts have been let this year at the 
rate of $21,000,000, compared with $46,000,- 
000 in the first two months of 1931 and 
$48,000,000 in the first two months of 1930. 
The drop is evenly divided between public 
and private construction. But whereas the 
value of private contracts was the same 
in February as in January, $40,000,000, 
public-works contracts dropped from 
$51,000,000 in January to $37,000,000 in 
February, or 27 per cent. This drop in- 
cluded $8,000,000 in federal government 
contracts in the region between the Mis- 
sissippi River and the Rocky Mountains. 
The accompanying chart compares the rate 
of street and road lettings for the first 
two months of this year with the rates 
in 1930 and 1931. 


lions of Dollars 


New Middle 

England Atlantic 

Waterworks $293 $611 
Sewers | 8&9 733 
Bridges, public. | 84 150 
Excavations | ‘ 50 
Streets and roads 447 1,338 
Federal government 299 2,113 
Unclassified, public 157 251 
Buildings, public 2.235 2;355 
Total public 3,604 7,801 
Buildings, industria! 585 600 
Buildings, commercial 1.535 14,063 
Bridges, private : 
Unciassitied, private 350 5.458 
Total private 2.470 20,121 
February, 1932, 4 weeks 6,074 27,922 
January. 1932, 4 weeks 6,082 | 43,191 
February, 1931, 4 weeks 5,893 | 59.862 
Two months, 1932 12,156 | 71,113 
Two months, 1931 | 9031 | 178,224 
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Five weeks’ moving average of street and 
road lettings in two months of 1930-32. 


ENGINEERING CONSTRUCTION CONTRACTS REPORTED IN FEBRUARY, 1932 


Thousands of Dollars (000 Omitted) 





| | 





: Middle | West of Far 
South West Mississippi West 
$43 $77: | ~~ «$386 | ~——«$250 
632 311 276 

40 | 421 1,055 638 
anne 63 14 | 98 
145 3,183 2,913 2,577 
2,790 | 941 1401 660 
170 | 198 | 30 1,965 

; 1.066 | 3,098 | 346 
3,188 6,581 | 9,208 6,810 
176 990 684 3,477 
198 7.905 | 2,375 | 269 
se [> ar 262 
374 9045 | 3,436 4,008 
3,562 15,626 | 12,644 10,818 
5,500 12.843 12.279 10.974 
21.583 35.924 38.115 17,165 
9062 28'469 24.923 21.792 
39,784 | 69,736 70.815 38.147 
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Value of contracts awarded—weekly averages. 
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Material Notes 


Cement—Indiana state highway 
ment, requiring 1,800,000 bbl. or 7 
loads of bulk cement, received a bi: 
per barrel at mill and 98c. deli 
various highway jobs. A _ year 
delivered price for 1,750,000 bbl. w 
The formal mill base for India: 
is $1.10 per barrel. Manufacturer 
Dallas-Fort Worth district have 
tinued trucking from mill to job a 
sell all cement through authorized 
and ship it in freight cars to dealer 
tracks or siding. Manufacturers 
other districts have abandoned tru 
favor of rail shipment: Albany, | 
Philadelphia, Pittsburgh, Clevela: 
Youngstown. During January sh 
dropped 19 per cent and producti: 
lowered 17 per cent; but stocks i: 
7 per cent. 

Steel—Weekly rate for fabricated 
tural bookings in February was 4, 
compared with 18,000 tons per we 
year ago. Backlog of the Steel Corp: 
tion on Feb. 1 was 2,648,150 tons, the | 
est on record. Mill operating rates fort 
country are 27 per cent of capacity, w! 
is about the average figure since (ct 
One year ago the rate was 52 per cen: 
Lumber—Mill prices for the whole « 

























United States | 








— aunenamees aces Canada 
Feb | Two Months Fet 
aa ———————— 193)? 
1932 1932] S93 
$1.660 $2,941 | $8,541 $ 
2.041 5,249 | 8,122 4 
2,388 6, 183 13,905 57 
225 548 | 4.676 | 125 
10,603 21,743 | 76,302 | 
8.204 24,620 25,147 | 
2,771 | 6,060 | 21,767 | 268 
9,300 | 20,921 | 41,912 | 435 
—— | enna ' eT 
37,192 88,265 200,372 1,362 
6,512 15,195 28,254 350 
26.345 | 53.851 | 104,748 | 200 
oes 700 230 | 
6,597 9,504 82.133 50 
39,454 | 79,250 | 215,365 | 600 
| 
76,646 1,962 
90,869 : | 9.427 
178,542 = } 11,091 
cckenes 167,515 ‘ 2 - 1. 
Sere - 415,737 | 23.781 
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averaged $12 per 1,000 ft.b.m.—37 per 
t below levels of January, 1931, when 
depression was commencing. Feb- Construction Cost and Volume Index Numbers 
ry shipments declined 1.7 per cent and és é ae 
;oduction was lowered 5.5 per cent; stocks The March Cost Index ( 157.24) is Volume Index (105) is 13.2 1 
the same as for January. 3 per cent under that for February smaller than that of January ai 
Common Brick—Prices dropped $1 in and is 19.4 per cent below that of per cent smaller than that for 
Poston and Minneapolis. Face and pav- March, 1931. It is, moreover, the low- ary, 1931. The February volume 
grades cheaper in Boston. Market est number for any month since De- the smallest for any month 
cenerally slow but stocks are lower. cember, 1916, at which time the Cost August, 1923, at which time 1! 
Cast-Iron “Pipe—A_ special freight de- Index stood at 149.41. The February ume Index touched 100. 
crease of 22c. per ton, from 66c. to 44c., 
on rail movements of cast-iron pipe from E.N.-R. Cost E.N.-R. Volume 
Southern plants to the ports of Mobile, : TTT March, 1932 157.24 Feb., 1932 
Savannah and Norfolk for reshipment to th Why i Feb., 1932 . 161.82 Jan, 1932 
. h be suspended | jit ry LI Tih March, 1931 194.51 Feb., 1931 
north. Atlantic ports, has been suspendec tt lume} | Seticinel. %h6.44 1943 thvenn 
until ‘Sept. 8, 1932. Lower prices were chin 1930 (Average 202.85 1930 (Average 
reported during the month at Detroit, Min- wae 100 pool 
neapolis and San Francisco. ei <a oa 
p February 196 February 
——<e—_—_— Tit IT March 194 March 
7 \ Tiliii April 191 April 


Labor Notes He seo Ht Tune 187.23 June 
r f teeter reer 1} July 174 July 
Hartford—Wage reductions of 25 per 1004 t August 171 August 
cent effective March 1 in several skilled 80 +I Engineering News-Record | ee 7 September 
trades of northern Connecticut. Carpenters 60} ++ CONSTRUCTION COST AND VOLUME . 


October 
will receive $7.50, masons and ironworkers 


PD a ers een 


November 169 November 

December 166 December 

“2 - er | TIT 1932 1932 

$9, and pile setters $5. j : OSFMAMIJASONDJFMAMJJASONDIFMAMJJASOND January 162 January 
Boston—Builders will try again to obtain 1930 1931 1932 February 161 February 


signed agreement with union for a reduced March 157 
wage. Carpenters have already accepted 
a cut of 144c. 

Rochester—Laborers on Monroe County Baltimore—Official scale effective Feb. 25 worth of its 1933 construction pros 
highway construction reduced 15c. per hour, cuts bricklayers 25c. per hour, to $1.25; give employment this year. 
to 25¢c., on Feb. 23; 850 additional men carpenters 10c., to 90c. Chicago—Agreement signed Feb. 12 by 
will be employed. Washington—Employers propose wage 31 trades totaling 150,000 men for reduc- 

Albany—Unions reject builders’ proposal cuts of $1 per day for masons’ laborers to tions averaging 20 per cent. Employers 
of scale reductions averaging 20 per cent $5; $3, to $10 per day, for metal lathers; had asked 25 per cent. Agreement expires 
and builders reject unions’ offer to arbi- $4, to $10, for plasterers and cement March 1, 1933. The new rates for the 
trate. Masons’ union will accept cut of finishers. principal trades are shown in the accum- 
2 per day, to $12, but has not agreed to Louisville—Sewerage commission e¢x- panying monthly table. 
builders’ proposal of a $4 cut. cludes all non-citizen common labor on Indiana—State highway program for re- 

Elisabeth, N. J—Laborers’ local No. 394 local projects; residence must be for one mainder of year provides employment for 
fined twelve members $50 each for alleged year. additional 5,000 men on maintenance and 
acceptance of wages below minimum scale. Columbus, Ohio—Minimum of 40c. per 5,000 on paving. 

Trenton—Carpenters’ and joiners’ broth- hour adopted for state, county and city Davenport—Sheet metal workers accept 
erhood petitioned the governor to close unemployment relief program for highway cut of 50c. per hour, to $1, to extend to 
state vocational schools. workers. Feb. 1, 1933. 

Pittsburgh—Negotiations on between St. Louis—Temporary wage reduction of Rock Island—Minimum wage of 40c. 
employers and unions toward signing agree- 334 per cent effective April 1. declared on county road projects, against 
a on proposed 25 per cent reduction. Minneapolis—New building trade scale 25c. to 30c. hitherto prevailing. 

Carpenters agree to cut of $2 per day, to ratified Feb. 4 at rates actually being paid Average Wages—Average skilled wage 
$10, on assurance that master builders will to majority of skilled crafts. Northwestern for construction is $1.08 per° hour as in 
not sublet carpentry work. 3ell Telephone Co. has advanced $110,000 February, compared with $1.36 in March, 

1931. Common labor average is 43.58c., 
compared with 44.2lc. in February and 
53.71c. in March, 1931 
CURRENT BUILDING AND CONSTRUCTION TRADES WAGE RATES PER HOUR 
Advances since jast month are indicated by heavy type, declines by italics 
Structural 


Hoisting Pile Iron Masons’ Common Capital and Contracts 
Cities Bricklayers Carpenters oe Drivers Workers Laborers Laborers 
Atlanta.... $0.60 $0.40 $0.: $0.50 $0. — 50 = $020@.35 lew canital iceued i . ek ende 
Baltimore.. 1.25 .80@ .90 00@ 1. 37} $0.65 .00@ 1.25 30 _ New capital i ma’ in the week ended 
Birmingham .75@.87} 60 -60@ .90 -60@ . 90 30, ,40 15@.25 Feb. 27 amounted to $14,000,000, compared 
Boston 1.50 1.175 1.37} 1.275 1.37} - 40@ . 80 with $25,000,000 in the preceding week. 


Cincinnati... 1.25@1.624 1.00@1.40  1.00@1.40 1.00 .00@1.40 1.00 .40@.45 Private financing dropped from $25,000,000 
Chieago. . 1.30 1.30 1.34 .78 - O@ .78 to $2,000,000, while public issues, of which 
Cleveland. . 0@1. 37} Thal. 12} 1.00 1.10 -90@1.00 .50@.62} -30@ . 40 there was none in the week ended Feb. 20, 


toe 1 -$5@. 874 ele .75@1.00 757} 35@, 50 oe? reached $12,000,000 for the week of Feb. 27. 
1.125 .75@. 873 -15@ 87} 230. : “o- Cumulatively, the total for the period 
1.25 bo@ 80 00@1.10 1.00@1:10 1.00@1.2 50 30 @. 50 : y : 

: - - ° . Jan. 1 to Feb. 27, 1932, inclusive, is 


Kansas City 1.62} 1.323 1.37} 1.323 1.32} . 82} .25@.75 $93,000,000, against $618,000,000 in the cor- 
Los Angeles —.87} 75 1.00 1.00 .874@1.00 50 50 responding period of 1931. 

; This week’s contracts with comparisons, 
Minneapolis 1.10 .75@.85 . 80 eeneuseenie .90 .70 45 


are as follows: 
New Orleans .60@.80 .40@.50 1.12 .90 .80@1. 12} .50 .5@. a 
New York... 1.50@1:92) 1:25@i.65 1.92 1.783 1.92} .814@1.232 50@: “yer peoggr oem 
Philadelphia 1.50 .90@ 1.00 1.02 @'. 4 3 1.37} -40 40 Mar. 3, Four Weeks 
_ suildings: 1932 1932 1931 
Pittsburgh.. .70@1.75 .70@1.50 «7 . -50 -50 Industrial ........ $1,000 $852 $4.786 


St. Louis. . 1.75 1.50 1.60@1.75 ; 81 ee a oo oe Seen 6 SSEG lesen 


+ 
<——_—— 


Detroit..... 1. 





Streets and roads... 
San Francisco _ 1.374 1124 1.125 1.124 1.374 87  0@. 68 ots oeds.... $3 . 9208 
Seattle sel 50 .624@1.12} 1.12}@1.25 1.12}@1.25 1.12}@1. 25 ‘70 7 Othes, comsisuction:... 3.585 5.506 33.15% 
ca ain ale « tere $10,702 $15,541 $41,991 


1.19} 933 1.12 1.10} 1.103 624 0.4358 Total. all classes, Jan. 1 to Mar. 3 
1932 . ; css $178,217 
Montreal... 1.124 sae .70 .70 .75 .40 .25@.40 1931 463,264 
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Current Prices of Construction Materials 


Price advances since last month are indicated by heavy type; declines by italics 


HOLLOW TILE—Building til block, d ed t tract 
Building Materials Ta sak a ok uilding tile per bloc eliver © contractors in lots 


Ca hes ECR eee 5 fatdet2 6xl2x12  8xi2xt2 9 1Oxt2xI2 12x12) 
ee Atlanta. . $0.11 $0. 13 $0.20 ve 
PORTLAND CEMENT—Prices per barrel, forfeement in cloth, without including *105 -14 ° ‘ 3 
charge for four bags at 10c. each. Cash discount not deducted. Prices are for irmi . «t22 
carloads of 132 barrels or over, delivered to contractor at site of job: Bos _ «15 
Mar. 3, 1932 One Mo. Ago = One Yr. AGO | Gincinnati “068 “09485 
‘ a $2. $2. Cleveland .0 066 
.8 


95 


» 
~ 


Atlanta 
Baltimore 
Birmingham 
Boston 


2 we Ox 


Kansas City......... 
Cincinnati 

Cleveland 

Dallas 

Denver 

Detroit 

Jersey City 

Kansas City 

i ED 66 caves nies eases 
Minneapolis 

DN Ecce y eed bakanteédwe's 
New Orleans 


Minneapolis 


New Yor 

Perth Pree N. J.(f.0. b) 
Philadelphia 

Pittsburgh 

DR RD cc ts essa eee 
San zeanelene 


RMRWNRRNNR AK — wr 
oan Ase ot 


BRICK—Prices delivered per thousand are as follows: 
—— Paving F.O.B.——. 
Common Face 3x8}x4-in. 3)x8}x4-in 
I $14.00 i $32.00 
Baltimore 12. = . 00 40.00 
Birmingham.... 


Philadelphia 
Pittsburgh 
St. Louis..... 
Cee PRMNOD a cree cans avesae'ss 
Seattle 

Current mill-prices per barrel to des alors, for carloads of 132 barrels 
without including charge for four cloth bags, f.o-b.: 


NNNNNNNNN—NNNNNN NNN 


ee ee ee 
ee 


. ‘ Cincinnati 
Alpena, Mich ‘ Mason City, Ia See ee 
Buffington, Ind ; Norfolk, Va vent ss . agenne 
Dallas, Tex. baw ‘ Northampton, Pa. 4 
Hannibal, Mo...... ‘ . North Birmingham. Ala.. 
Hudson, N. Y..... : . Richard City, Tenn a aon ‘ > : 
Independence, Kan alae Steelton, Minn j i tee: 
Ironton, Ohio.... ; Universal, Pa Minn ees 
Iola, Kan....... ; We Ws cs nav isabespaes CAPONS.... 


; . : Montreal 
La Salle, Il. . ‘ ; Wyandotte, Mich s > 
L Limed: ale, Ind oar ; New Orleans... . 


| Fe 

SAND AND GRAVEL. -Per ton, delivered. Gravel, sizes j-in. or 1}-in.: hehe 
Gravel Sand 3 is. . 

Atlanta See'ee Sih ede eR $2. ‘ aon Francisco... 


Baltimore 
Birmingham, per cu. yd., 2, 600@2, 800 Ib.. 
Boston. . ; 
Chicago, per cu.yd., 3,000 Ib 

Cincinnati 

Cleveland, per cu.yd., 3,000 Ib. 

Dallas, per cu.yd., 2, 750 Ib 

Denver, per cu.yd., 2,700 Ib 

Detroit € 

Kansas City 

Los Angeles. . 

Minneapolis, per cu. yd., 2,800 Ib 

Montreal mit 
New Orleans, per cu. -yd., 2,700 Ib ee 
New York, per cu.yd., 2, ee 000 Ib. ... 
Philadelphia : 
Pittsburgh. . 

St. Louis. . 

San Francisco. . 

Seattle, per cu. yd., 2 900@ 3, 000 Ib 


ae axe as coe bes, om 
DOSUOwWAN wr 


sssssyssssssssssssss: 


ee et et eo BD 
SPeenQ—-N@ 


*2}x8\x4-in. 


LIME— Prices delivered to job: 


-——Hydrated, Per Ton—~ -——Lump, Per Barrel—— 
Fiastine Common Finishing Common 


22. 
30.00 
.00 


- 
sur 


Cincinnati 
Cleveland 


— ta 
News 


Kansas City 
Los Angeles 
Minneapolis 
—— 


2. 
és 
1. 
1. 
1. 
2. 
2. 
1. 
1. 
2. 
2. 
a 
aS 
2. 
o. 
2. 
v. 
G, 
ey 
I. 
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CRUSHED STONE—Per ton, size !}-in., limestone, delivered: 
Atlanta... : a 82. 75 Philadelphia 
MN cn ecue aaaeue ao 3 ira y Pittsburgh 
Birmingham St. Louis 
Boston. .. 88 

Chicago, per cu. ‘yd., 2,500 Ib. . 
Cincinnati 

Cleveland. 

Dallas, per cu.yd., 2,500 0 Ib. 

Denver, : panite, per cu.yd., 2, 700 Ib 


HasRatRssss 
Bssssssssssssscs 


— 
NO 


s 
. 388883333333 


| Seattle, paper sacks.... 
*Per 280-lb. bbl. (net). +Per 180-Ib. (net). tPer ton. 


LIMESTONE—Mill blocks, f.o.b. siding, per c 

New York: Rustic buff, $1.37; Standard gray, $i. Ni. Standard, $1.57; Selected 
gray, $1.57; Selected buff, $1.67. 

Boston: Rustic buff, $1.43; Standard, $1.56; Selected buff, $1.7 


, $1.70. 
Minneapolis, oat ou: wd, 2,600 Ib Pittsburgh: Rustic buff, $1.56; Standard, $1.76; Selected buff, $1.86. 


Montreal... 

New York, per cu-yd., 2,800@ 3000 Ib. 
Philadelphia. . 

Pittsburgh 

St. Louis 

San Francisco, trap rock. . 

Seattle, per cuyd., 3,000 Ib.. 


CRUSHED SLAG—Prices for carloads, per net ton, at plant: Road and Paving Materials 

13-In. 3-In 
Birmingham, Ala : $1.15 f : PAVING STONE—Granite, lots of 50,000 blocks, 4x8x4-in., dressed, f.0.b. city: 
Buffalo District... . . ‘ 1.35 " $3. 90 d. 
Cleveland, Ohio ‘ 1.10 , 4 i ow a 
Western Pennsylvania ........... : 1.25 “ irmi Se 76 593 oe 


Toledo, Ohio...... ; 1.10 : B 105. 
Youngstown District ‘ 1.35 2:00 ° i i 00 per M. 


SLATE— Roofing, f.o.b. quarry, Bangor, Pa., net, per square; 
No. | Clear 


Wee @NNS NNN -—NNNN—— 
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CONCRETE BLOCKS— Standard, 8x8x1!6-in., hollow, delivered to job, each: 


Birmingham (5x8x12)...... Kansas City....... i a Gt 

18 Minneapolis.......... ‘ | Minneapolis, 4} in. 
Brooklyn and Queens ‘ Ne Montreal 
Chicago.. Philadelphia 
Cleveland » Pittsburgh 


<< 
aaa 


a 


Philadelphia 
St. Louis, 5 in 
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8523 £352 552: 
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Current Prices of Construction Materials 


Road and Paving Materials—Continued 


WW 0OD-BLOCK PAV ING Prices, f.0.b., in carloads: 
Size of Block 


Per Sa.Yd 
$2.25 
25 
90 
00 
50 
63 
.30 
90 
.10 


Treatment 
| 


Chicago 
hansas City 
Minneapolis 


New Orleans. .... 
New York...... 
St. Louis 


NeNNNN ew 


FLAGGING— each dock, New Y York, per sq.ft.: 
Manhattan and Bronx, 4 {t. wide....$0.24 Queens, 5 ft. 


CURBING—Prices per lin.ft., f.o.b., cutting charges not included: 

New York: Bluestone, f.o.b. barge, straight, 5x 16-in., rough, .80 @85ce 

birmingham: Granite, straight, 5x 16-in., 50¢.; 6x20-in., 60¢.; roundings, 5 
in., 65¢.; 6x20-in., 80c. 

St. Louis: Class ‘Fy’ straight, 5x 16-in., 7 %c 

Pittsburgh: Sandstone, & 24-in., 80c. 


wide. . $0. 26 


; roundings, $1.00. 


ASPHALT—Paving wathuida. f.o.b 
drums, in carload lots: 


. per ton Packages are 350-lb. Dbl. or 425-lb 

Tank-ear 

Packages or -boat 

. 60 $ 
16.00 


Atlanta 14 
Baltimore (f.o.b. refinery) 12 
Birmingham (f.o.b. refinery) . cendehetten : 12. 
Boston if 17. 
Chicago 22.50 15. 
Cincinnati Be 12. 
Cleveland 14 
rere re 
Detroit. 

Kansas City (f.o.b. refinery) 

Los Auaee Fab. refinery) . 
Maurer, N . J. (Bermudez) 
Maurer, N. J. (Trinidad).. 
Minneapolis (f. o.b. Twin Cities).. 
Montreal 

New Orleans (f.o.b. refinery) 
New York (f.o.b. refinery)... 
Philadelphia. 

Pittsburgh 

St. Louis 

San Francisco (f.o.b. refinery) . 
Seattle 


| estiataseseaesesQehiatasas* ° 
BNE ONNN WON: : 


| 


LIQUID ASPHALT- in tank cars, 8,000 bik minimum, 


45% asphalt, per gal : 


New York 
Birmingham re 


Residual, prices f.o.b., 








Iron and Steel 


PIG IRON—Furnace, No. 2 ‘foundry, 
per gross ton: 


Birmingham 
Buffalo 


Current Mo. Ago 


$10.00@$12.00 $11.00 
15.00@ 16.00 15.00 


Yr. Ago 
$14.00 
YW. 50 


STRUCTURAL STEEL—Prices per 100 Ib., delivered from warehouse except in 
Birmingham and Pitteburgh, where prices are ‘f.0.b. mill. Beams and channels, 3 to 
15 ins angles 3 to6-in., }-in. thick; tees, 3-in. and larger; and plates, }-in. thick 
and heavier: 


Birmingham 


¢ leveland 


New York.... 
Pittsburgh. . 
St. Louis. . 
San B Francisco 


$2.35 
1.50 
3.25 
2.90 


BARS, CONCRETE REINFORCING— Prices per 100 Ib., delivered from ware- 
house except in Birmingham and Pittsburgh, where prices are f.o.b. mill, on bars 
rolled from billets, size }-in.: 
Rirmingham.... . 
Chicago....... 
Cleveland. . 

Dallas. . 





New York... 

Pittsburgh. . 

St. Louis....... 

San Francisco el 

EXPANDED METAL LATH—Per 100 sq.yd., painted, delivered to job: 

Lb. New Bir- 
Per Sq. Yd. York mingham 
$11.00 $17.50 

12.00 18.50 
13.00 20. 50 
14.00 22.00 


TRIANGLE MESH— Plain, per 
tions are in carloads at mills; 





San 


Dallas Francisco 
$14.50 


16.50 


St. Louis 
$16.00 
17. = 
18.5 
19, 3 


100 sq.ft., 4 in. x 4in. Manufacturers’ quota- 
ealers’ are deliv ered in lots of 10,000 sq.ft. or over: 
—Del. From Warehouse-————. 
San 
Fran- 
cisco 


$1.22 


Chicago 
$10.60 
11.40 


Weightin  Pitts- 
Pounds Per burgh 
100 Sq.Ft. Mill 


Chicago 
District 
Mill 
$0.%6 
1.22 
1.49 
1.91 
2.37 
2.82 
3.24 


Style 


Number New York St. 


Louis Dallas 
$1.31 
1.60 


STEEL SHEETS—Prices per 100 Ib 


for base sizes, 
except in Pittsburgh, 


where prices are f.o.b. mill 
He »t-rolled 


delivered { 


Hot-rolled 
No. 24 
Chicago < $ 55 
Cleveland ; 3.60 
New York 5 3.50 
Pittsburgh 5 2 
St. Louis 5 3 
San Francis 5 4 


WIRE ROPE— Discounts from manufacturers’ list 


bright and galvanized, Eastern Territory, New York. 


15 
80 
15 


prices on regular 
and East of M 


Cast steel round strand rope 
Galvanized iron rigging and guy rope 
Galvanized steel rigging and guy rope 
Plow steel round strand rope 
Flattened strand rope - 

“Special Steel’ and extra strong cast steel, round strand rope 
Discount 5 points less than discount for Eastern territory 
Kansas, Nebraska, Nevada, New Mexico, North Dakota, 
Texas, Washington and Wyoming. Discount 10 px 
Eastern territory: Arizona, Idaho, Montana and Utat 


RIVETS Structural rivets, round head, }-in., full kegs 
from warehouse, except in Pittsburgh, where prices are f.0 
Chicago $3.75 
Dallas. ; : 4.50 
Denver 4 
New York 4 
Pittsburgh 

St. Louis 

San Francisco oP , 
Seattle. .... es 3 4 


STEEL SHEETPILING- Base price, f.o.b., Pittsburgh, for large mill lots 
per 100Ib.. $1.90 


TERNE PLATE_IC, 8b, coating, 20:28: in., f.0.b., 


Per package 


SHIP SPIKES. Per 100° Ib., 
about $1.75 per 100 lb. higher: 


add tol 


i 
Colorado 
ma, Oregor 
discount fc 


Cahfornia, 
Oklah 
ints less than 


per 100 Ib., 
b. mill 


delivered 


65 
00 
25 

00 


.50 


Pittsburgh mill: 
; $9. 50 


black, from  eembouss stocks; galvanized are 

}-In 
San Francisco ea eur bedaneawes eas $5.50 
Seattle. . 7.75 


Pittsburgh mill base in lots of 200 kegs or more, $2.90 per 100 Ib. 


i-In In 
$5.05 $4.90 
5.65 5.50 


WIRE NAILS—Per 100 Ib. keg, base, delivered from warehouse ahedios 
Pittsburgh mill base: 
Birming- St. 

ham Chicago Louis Dallas 
$2.40 $3.3 $2.40 $3. 10 


SCRAP —The prices following are f.o.b., per gross ton, paid by dealers 

New York Chicago Detroit 
No. | railroad wrought.. $6. 50* . 
Stove plate. ; 25* £4.50 
No. | machinery cast... .... 8.259 
Machine shop turnings | r5 
Cast borings... I 
Railroad malleable 6 
Re-rolling rails... 6. 
Heavy melting steel, No 4. 
Iron and steel pipe 5.00 

*Net ton. tDelivered direct to foundries 


FREIGHT RATES—The following freight rates per 100 Ib., alleen Dec. 3 
1931, apply on finished steel products in the Pittsburgh district, including plates, 
structural shapes, merchant-steel bars, pipe fittings, plain and galvanized wire 
nails, rivets, spikes, bolts, flat sheets (except planished), chains, etc 
Atlanta. ... $0. 60* Detroit. 
Baltimore .29f Kansas City. 
Birmingham. . 60* New Orleans 

.42t New York.. 

.255t Pacific Coast (all rail 

. 36t Philadelphia. 

. 285T St. Louis.. 

. 205¢ St. Paul.. 

1.17t 

160,000 Ib. 


also 


San 
Francisco 


$2.75 


Pittsburgh 


Montreal 
$1.95 


$4.95 


7.00 


$0. 285¢ 

59 
69" 
.35* 
17 
ait 
4it 


Buffalo........... 


Cincinnati... 

Cleveland 

Denver.... 
*36,000 Ib +40, 000 Ib. 


Railway Materials and Single 
STEEL RAILS— Standard rails have heen $43.00 per gross ton since Sept., 1922 
at which time the price was $40.00; other rails, per gross ton, f.o.b., as follows: 
Pitts- Birming- 
burgh ham 
$33.00 
26.00 


‘6In x 8 In. 
by 8 Ft. 
$0.90 

.70 


Chicago 
$34.00 
32.00 


7 In. x 9In. 
by 84 Ft. 
$1.10 

90 

05 

95 
. 40 
35 
80 
65 
50 
-30 
20 


Light rails. 
Re-rolled rails 


RAILWAY TIES —Prices f.0.b., per tie, 
for carload lots: es , 
a 2 ia { Long-leaf sap pine, untreatec 
New York.... | Dense yellow pine, untreated... 
White oak, untreated... . . 
White oak, creosoted.. . . 
Southern pine, untreated 
| Southern pine, creosoted 


| White oak, untreated. 


Birmingham... 45 


Oak, empty cell, creosoted 
* ) Oak, zine treated 
Southern pine, creosoted. . 
White oak, untreated. . . 
Red oak, untreated. . 
Red oak, creosoted. . .85 
Sap pine or cypress, untreated. . .10 
{ Douglas fir, green, untreated «4 .67 
\ Douglas fir, empty cell, creosoted.. .64 
Birch or maple, untreated 1.00 
Birch or maple, creosoted ... . 1.55 


Chicago 


St. Louis. ... 


Pima we 


San Francisco. 


Montreal... .. { 
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Current Prices of Construction Materials 


Railway Supplies—Continued 


TRACK SUPPLIES—Prices per 100 Ib., f.0.b., for large mill lots at Pittsburgh 

and Birmingham, together with nthe haw prices at other places named: 

Birming- St. San 
ham Chicago Louis Francisco 


$3.45 
4.30 


Pittsburgh 

Standard spikes, ;¢-in. 

and larger $2.60 
Track bolts << 3,50 
Standard section angle 

bars, splice bars or 

fish plates i oaae 2.75 
Tie plates.... 1.85 


*At warehouse. At mill. 


$2.70 
3.70 


es Pipe 


WROUGHT STEEL PIPE —Discounts from standard lists for delivery from 
warehouse, except_at Pittsburgh, where prices are f.o.b. mill. List prices per ft. 
as follows:l-in., 17¢; 3-1n., 76}¢; 34-in., 92¢; 6-in., $1.92 
Ito 3-In Butt Weld 
Black Galvanized 
57.25% 44.71% 

53.3% 42.3% 50.8% 37.8%, 

New York. 56. 14% 43.6% 52.72% 40.18% 
Pittsburgh 64% 52.5% 61% 49.5% 

St. Louis. ‘ 51% 380%, 48%, 35% 


CAST- IRON PIPE” “Prices per net ton, for bell and “spigot pipe, Cc lass B and 
heavier, f.o.b., on regular lots (250 tons and under) of pipe: 
4-In. 
$35. 00@ $36.00 
35.00@ 36.00 
43. —- 44.00 


00 
43. sha _ 50 
42.8 
43.00@ 44. 00 


3} to 6-In. Lap Weld 

Black Galvanized 
Chicago... 53.83% 41.29% 
Cleveland 


6-In. and Over 
$32. 00@ $33.00 
32.00@ 33.00 
40. oP 41.00 


5.00 
40. sO 41.50 
9.80 


Birmingham mill.... 

Burlington (N. J ) mill. 

Chicago 

New York 

Pittsburgh 

St. Louis 

San Francisco 

Gas pipe and C lass ao $3. 00 per ton extra. 


SEWER PIPE— Prices ‘delivered, per foot, 
are single strength and 18, 24, 30 and 36-in 

6-In 8-In. 
Atlanta... 


. $0.125 $0.21 
Baltimore. owe iG .10 .30 
Birmingham.... . ; .w 
Boston. . Raa wt . 28 
Chicago : .28 
Cincinnati 7 .21 
Cleveland. ; 5 .175 
Dallas... . 5 325 
Denver : . 23 
Detroit. . 135 21 
Kansas City ‘ . 335 
Los Angeles i . 2825 
Minneapolis : 23 
Montreal. . . 45 
New Orleans ‘ .30 
New York, i . 265 
Philadelphia 9 . 147 
Pittsburgh 0% 18 
an css be acne ‘ . 235 
San Francisco. <n mF 25 
Seattle... P : .30 
CLAY DRAIN TILE—Prices delivered per 1,000 lin.-ft.: 
Size, lu. New York Birm'’ham Pittsburgh Chicago St. Louis San Fran. Seattle 


a $42.00* $50.00 $80.00 $40.00 $50.00 $67.50 $69.00 
6 . 75,00* 85.00 110.00 100.00 85.00 112.50 112.00 


*F.o. b. i in full carload quantities. 


for standard pipe; 6, 8 and 12-in. 

are double strength: 
12-In. 18-In. 24-In. 

907303 |. «+... th 
58 a 


30-In. 36-In. 


6.50 


3.00 
2.50 


ae NR NN Ho Ree KN 


Nn 
ae 


Miscellaneous 


LINSEED OIL — Raw oil, f.0.b., in f to 4-bbl. lots, per Ib.: 
New York. Minneapplis. ’ 


WHITE AND RED LEAD —Base price per 100-Ib. ‘kee. f.o.b., New Y York: 
White. dry, $12.00; White. in oil, $12.00; Red, dry, $12.00: Red. in oil, $13.50. 


CHEMICALS— Water, sewage treatment, roz ad work, f.0.b., carlots, New York: 
~ arching powder, in drums, f.o.b. works, per 100 Ib $1.75 
calcium chloride, flaked, in drums, f.0.b. works, per ton........ 21.00 
C hlorine, cylinders, per Ib. . .04 
Silicate of soda, in drums, f.o ‘b. works, per 100 lb 1.35 
Soda ash, 58%, in bags, per 100 Ib.. cs ars fe 
Sulphate of aluminum, in bags, per 100 Ib. ; ‘ 
Sulphate of f copper, i in bbl., l., per” 100° Ib.. ok cite eats lg 3 


MANILA BOPE— The number of feet per pound for the various sizes is as os télivese 
3-in., 6-ft.,1-in.; [-in., 4-ft., 5-in ; f-in., 3-ft., 8-in.; 1}-in., 2-ft., 5-in.; 1}-in., I-ft., 
8-in. Following prices are per lb. for !-in. and larger: 

Atlanta cea $0.18 Kansas City 

Baltimore. . . eek . 225 Los Angeles 

Birmingham pees | Minneapolis............... 

Boston... . . 20 Montreal 

Chicago 5 New Orieans, .. ..cccccrcce 
Cincinnati New York 

Cleveland Philadelphia 

Dallas St. Louis. 

Denver ee 

Detroit - 185 


BU ILDING PAPER 
f.o.b., producing point. 


SLATERS FELT 


Black, 50-Ib. per roll of 500 sq.ft., in carloads, 


In carloads, per roll, f o.b., _ eda a: 


PREPARED ROOFING— Prices, 
New York, per square: 


Single shingles, slate finish, sufficient to cover 100 sq.ft.. 
Strip shingles, 4 in 1, hexagonal shape, with U nderwriters’ label 
Slate surfaced roofing i in rolls weighing 85 to 90 Ibs... 


delivered to contractors, 


40.00@ 41.00 








ROOFING MATERIALS—Prices, f.o.b. New York 
in carloads: 

Asphalt felt, per 100 Ib 

Tar felt, per 100 lb 

Asphalt coating, per gal 

Tar mm in 350 Ib. I BE ios tk bbb ae cwcccdsscadeceed ec ue 


, delivered to contract 





WINDOW GLASS —Discounts from latest jobbers’ window-glass list, da:. | 


Sept. 15, 1928, at New York warehouse: 

-———Single Thickness-——. 
A Quality B Quality 
89% 31g 

88% 0% 


EXPLOSIVES—Price per pound for dynamite delivered: 


———Double Thickness 
A Quality B Qualit, 
88% 90°; 
88% 90%, 


First 3 brackets 
EMRE MND. 66652 asic 


-—— Gelatin- 

60% 40% 60% 
$9.2375 Los Angeles....... 80.1725 $0.1923 

.2375 Minneapolis .18 .19 

.1575 Montreal oe 

aa New Orleans 195 

195 New York . 245 

. 245 Philadelphia .215 

oan St. Louis . 1975 

.2125 San Francisco . 155 

.2225 Seattle . 1525 


Sanent City, Mo... 





Lumber 
Prices Are Delivered, Per M Ft., B. M., No. 1 c ‘ommon, Rough 


New York—Timbers, to contractors, at site of job in Manhattan, in 20ft.lengt!s 


| and under: 


Long-leaf Yellow Pine 
$45.00 
52.00 
63.00 
70.00 


Chicago- -Timbers, pine, in 20 ft. lengths and under; fir, up to 32 ft: 


Long-Leaf Yellow Pine 


$42.50 
49. 50 
62.50 44.52 


72.51 45.50 
San Francisco— Douglas fir timbers: 10-16-18 and 20 Ft. 
3x3 and 4 


22and 24 Ft. 
3x10 and 12 
3x14 


Douglas Fir 
3x4 to 8x8 $27.00 
3x10 to 10x10 » 

3xI2to 12x12 


3x14 to 14x14 


Douglas Fir 


$42.50 
44.50 


3x4 to 8x8 

3x10 to 10x10 
3x12to 12x12 
3x14 to 14x14 





| Other Cities-—Timbers, boards, etc.: 


8x8-In. x 20 Ft. and Under 
Hem- 20 Ft 


3x12 to 12x12-In. 
. and Under 
i. Fir lock Spruce Pine i 
Atlanta 
Baltimore 
Birmingham ; 
d 4p 
Cincinnati .50 
———- .00 


Kansas City 
Los Angeles 
Minneapolis 
Montreal 


Philadelphia 
hag pong eeaiek pw 


‘ : ; : 42. 
Seattle...... cekwabe : 15. 


1x10 In. 2x10 In. x 16 Ft. 
T. & Gr. 

Pine Pine 

Atlanta .. $55.00 

Baltimore ‘a .00 

Birmingham 

Boston 

Cincinnati 

Cleveland 


Denver 
SEE eee 
Kansas City 

Los Angeles 

Minneapolis 

Montreal 

New Orleans 
Philadelphia 

Pittsburgh 

PROM. siecave den ss 


SEBSSS ESS: 
sssssy 


*West Coast Pine. 


PILES— Prices of Nichols Bi Bros., 90 West St., N.Y.C., per linear foot, pine, with 
bark on, f.o.b., New York; delivered from barge, 1} to 2c. per ft. additional: 


Dimensions Points Length Barge 
12in. at butt....... , 6 in. 30 to 50 ft. $0.10 
12 in.—2 ft. from butt. 6 in. 50 to 59 ft. .145 

12 in.—2 ft. from butt 6 in. 60 to 69 ft. 17 
14 in.—2 ft. from butt 6 in. 50 to 69 ft. . 205 
14 in.—2 ft. from butt 6 in. 70 to 79 ft. . 2225 
14 in.—2 ft. from butt 5 in. 80 to 85 ft. . 285 
14 in.—2 ft. from butt 5 in. 85 to 89 ft. -325 








